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INTRODUCTION

The present report consists of a group of papers prepared chiefly
by members of the United States Geological Survey., It relates chiefly
to the work of the Geological Survey and cooperating Federal, State,
county, and local agencies in obtalning records of water levels and
artesian pressure in observation wells in 25 States and the Territory
of Hawali, It is planned to be the first of a series of annual reports
on the fluctuations of the ground-water levels and artesian pressures
in the United States. No effort has been made to obtain strict uni-
formity among the several papers, either in subject matter or in the
details of presentation,

The papers covering most of the States relate only to the work of
the United States Geological Survey and cooperating agencies, but for
some States the work of other agencles is also outlined. Thus an out-
line is given of practically all water-level work 1ln California, in-
cluding a large amount of valuable work done independently by State and
other agencies. For most of the States that are covered a historical
outline is given of the water-level work that has been done by the
Geological Survey and cooperating agencles., For some States, how-
ever -- for example, Montana -- only the records of specific projects
are given, Considerable water-level work has also been done in some
of the States that are not included in this report. It is hoped that
in the reports for ensuing years adequate information for all States
can be presented.

In cooperation with the\State geologist of South Dakota, about
75 artesian wells west of the Missouri River were investigated by
T. W, Robinson in 1935, and, with certain exceptions, one or more
measurements of depth to the water level or artesian pressure were made
on each of these wells, The records of these wells are to be pub-
lished in a bulletin of the State Geological Survey. Water levels
were measured in several wells in Georgia in connection with an in-
vestigation of the Warm Springs area by D. F, Hewett and others. An
automatic water-stage recorder was maintained on one observation well

in Memphis, Tenn,
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The water levels are given with reference to datum planes of differ-
ent kinds, Some are given in depth below the measuring point -- that 1is,
below the recognized reference mark at or near the top of the well from
which the depth to the water level in the well is usually measured; some
are given in height above mean sea level; and some are given in height
ebove an arbitrary datum plane, The preferred method of expressing water
levels is the arbitrary-datum method thet was developed in connectlion
with the work in Pennsylvenia and is used also in this report for the
records of the eight ereass of the United Stetes Soll Conservation Ser-
vice in which the Geological Survey is cooperating. This method and its
aedventages are described in the report of the committee on observation
wells.l According to this method a date is chosen when the water levels
ere at a low stege, and the arbitrary datum for each observation well is
taken to be 10 feet below the water level in that well on that date, For
the Pennsylvania project the date was November 28, 193l; for the eight
Soil Conservation projects it was Januery 1, 1935, The depths to the
water levels were not generally measured on January 1, 1935, but were com-
puted by interpolaeting between the last measurement in December 1934 and
the first measurement in January 1935. If on any project a new obser‘vation
well is added after the program has been started, its erbitrary datum is
determined by selecting a date when the other observation wells of the
project have an average stage that is fairly close to 10 feet, and as-
suming that the water level in the new well on that date is at the
aversge stage,.

The present report end the plan to issue ennuel water-level reports
in future years are to be regarded as a step in the realization of a
Nation-wide program of water-level records which has been recommended
by the National Resources Commlittee and on which the Geological Survey
has been intensively working in recent yegrs. In this connection atten-
tion is called to the report of the committee on observation wells of the
Geological Survey, which is e preliminary manual of methods that was is-
sued by the Department of the Interior in mimeographed form in May 19353
also to the series of papers that were presented in the symposium on
ground-water levels at the meeting of the Section of Hydrology of the
American Geophysicel Union on Mey 1, 1936, and are to be published in
the Traensactions of the Union. In the introduction to the report of the

committee on observation wells is given a general outline of the water-

1 Leggette, R. M., and others, Report of the committee on cobserva-
tlon wells, United States Geologlcal Survey -- a preliminary mamual of
methods (mimeographed), pp. 56-57, U, S. Dept. Interior, May 1935,

.
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level work of the Geologlcal Survey and a discussion as to what 1s needed
to develop this work into an adequate Natlon-wide program.

Acknowledgments for effective services in the preparation of this re-
port are due to V. C, Fishel, especially for his work on the papers re-
lating to the projects of the Soil Conservation Service, to Bernard H,
Lane, who edlted the entire report, and to Miss Florence Garrlison, who
typed the offset copye.

The following instructions were issued December 18, 1935, for the
preparation of contributions to this report:

Each State section will consist of two parts -- first, a comprehen-~
sive description of the water-level work that has been done in the State;
and second, a presentatlion of selected data.

The first part is required in full for each State and should give
essentially the following information: (1) A brief historical review of
water-level work that has been done In the State, including the essential
facts in regard to agencles and personnel, the flrst measurements that
were made, the development and interruptions of the water-level programs,
and the length of records. (2) A comprehensive description of the water-
level work in the calendar year 1935, including a statement regarding the
cooperating agencies and approximate statements as to the total number of
wells in which water levels were measured at least once in 1935, the num-
ber of wells in which more than one measurement was made during the year,
and the total number of individual measurements made during the year.

(3) A general statement as to the program of measurements -- about how
many wells were measured weekly, monthly, or at other intervals in 1935,
and something as to whether the measurements were made by our own regular
staff, by men who were employed to make rounds of measurements at stated
intervals, or by local observers of individual wells. (No statements
need be Included as to whether the measurements were voluntary or as to
their cost.) (4) Information as to the number of automatic water-stdage
recorders that were operated during 1935. (5) Ground-water provinces
covered, (6) General range in depth, diemeter, and type of wells.

(7) General classification of wells as water-table or arteslan, and
whether in areas affected or unaffected by heavy artificlal withdrawal.
(8) General information as to the character and permanency of measuring
points and bench marks and to what extent they have been tied in by in-
strumental leveling. (9) References to existimg publicatlons that con-
tain water-level data and a statement as to the avallability to the
public of unpublished records.

The second part of the State sectlon will consist of Information in
regard to fluctuations of ground-water levels in 1935, and to some ex~
tent to fluctuations during the entire period since measurements were
begun. Some data must be glven in each State section, but wide latitude
1s allowed to the different men in regard to the amount of data con-
tributed and also in the method of presentation., This latitude is
granted in order that the project may not lnvelve more work for any man
than he can do successfully without essentlal interference with his
other assigned work; also, in order that the report may be properly
adapted to the other reports that are being prepared in the division,
For example, in some States a large amount of data 1s being collected
and there is provision for publishing the data in other reports, whereas
in other States there are only a few observation wells and it may be
desirable to give the complete records in this annual volume. A compre-
hensive and systematic plan should eventually be develcped and executed
for each State 1n which water-level measurements are made, but thls work
may require conslderable time and should not be allowed to delay sub-
mission of material for the 1935 report.

In so far as practlicable a conclse summary should be given of the
water-level fluctuatlons during the calendar year and also of the
fluctuations during previous years for which there are records., This
may be done by glving the average fluctuations of all the observation
wells or of selected groups of wells, elther in the text or in tabular
form. Information is especlally desired as to the average fluctuations
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of the observation wells or of selected groups of wells, either in the
text or in tabular form. Information ls especlally desired as to the
average fluctuations of the observation wells in the State that are
clagsified as water-table wells not situated in any recognized cone of
depression. This information should include the number of wells used in
obtaining the averages and the average water levels on or about January 1,
1935, and on or about January 1, 1936, It may also include the average
on or about the first of each month in 1935 and in previous years.

It 1s desirable to include for several typlcal wells the complete
1935 records and also summaries of the records of previous years. Full
information, such as is given on form 9~185, with. full desgcriptions of
the measuring points and benchmarks, must be given in regard to each
well for which individual water-level data are presented., It 1s planned
that this information will not be repeated in future annual reports.
The records may be given elther in depths below the measuring points or
in elevations above an arbitrary datum. If an arbitrary datum is used
its depth below the measuring point must be given,

Correlative records of precipitation and stream flow are not re-
quired but may be included in speclal cases. Furthermore, a concise
description may be submitted of any especlally interesting or unusual
types of water-level fluctuations or interesting correlations of such
fluctuations with precipitation, stream flow, pumping, or irrigation.



ARKANSAS
GRAND PRAIRIE REGION

By D. G. Thompson

Measureménts of the depth to water in wells in the Grand Prairie
reglon, comprising Arkansas County and parts of Prairie and Lonoke
Counties, have been made since 1927 by the United States Geological
Survey In cooperation with the Arkansas Geologlcal Survey and the
Arkansas Agricultural Experiment Station. Measurements were first made
in 14 wells in September 1927 by 0. E. Meinzer. Beginning in July 1928,
from 100 to 150 wells were measured several tlmes a year for 2 or 3 years.
As funds for the work were reduced, the wells were measured only twice
a year, and in 1934 and 1935 only once a year, Water-stage recorders
have been maintained on one well continuously since July 20, 1928, and
on five other wells for periods of 16 months or more.

The only significant draft on the principal water-bearing formation
is that for rice irrigation and generally continues from about May 15 to
September 15, sometimes with a little pumpage earlier or later than these
dates. Therefore, when two measurements a year were possible these were
made not later than May 15 or earlier than September 15. An effort was
made to measure the wells several weeks before pumping began and after
it stopped; and also, so far as possible, to make each succeeding annual
measurement on the same day of the year as the previous measurement. In
the first few years of the investigation the ennual spring measurements
were made in the later half of April emd early May. However, it became
desirable to have the results available earlier, and the measuring period
was shifted to late February and early March. During the first 2 years
after this shift most of the wells were measured both in February or March
and In April or May, to afford a basis of comparison with the earlier
records.

The Grand Prairie region is a part of the Gulf Coastal Plain. The
section consists, at the top, of beds of clsay, silt, sand, and gravel of
Pleistocene age that range from less than 100 feet to 250 feet or more in
thiclkmess. Throughout practically the entire area the upper part of these
beds, to a depth of 25 to 100 feet in different places, consists largely

of clay or silt, which 1s apparently very impervious. There is good
5
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evidence that very little 1f any recharge of the underlylng water-bearing
beds occurs by direct downward percolatlon from rainfall, and that the
water moves in laterally from points of recharge beyond the borders of
the reglon.

Beneath the Plelstocene beds 1s several hundred feet of clay and sand
of Tertlary age. About 10 wells take water from some of these sands.

The altitudes of the measuring polnts of most of the observation wells
have been determined by means of instrumental levels tled to a line of
levels run from a United States Coast and Geodetic Survey bench mark at
Varner, in Lincoln County, to a similar bench mark at Hazen, in Prairie
County. Along this line permanent bench marks were established 1n the
towns and at Intervals of about 3 mlles, and less permanent bench marks
at shorter intervals. The levels were run by the topographic branch of
the United States Geological Survey.

For many wells the measuring point 1s the top of the pump base, which
1s commonly an Inch or two above the top of the steel well pit or casing,
Tnasmuch as the pumps of many wells are removed at intervals of a féw years,
some of the reference polnts have been disturbed and not always returned to
the same altitude. It has not been possible to relevel to these wells, but
an attempt has been made to apply approximate correctlons wherever there
has been a noticeable change 1n the altitude of the measuring point.

On the following pages records arc given for 18 wells, on 5 of which
automatic recorders have been maintained during at least a part of the
perlod of observation. For the recorder wells the depth to the water level
1s glven on dates when the wells were vislted; for other wells all measure-
wments are gilven.

A1l the wells for which automatlc records are avallable, with one
possible exception, show fluctuatlions that are caused by fluctuations of
atmospheric pressure. These atmospheric fluctuations have been proved to
be practically constaﬁt for wells 60 miles apart. Minor differences may
be attributed largely to the differences in pressure in different parts of
a high or low pressure area separated by such a distance. Observed
fluctuatiosns due to this cause have been as much as 1 foot within a few days
and are frequently more than & inches as areas of high and low pressure pass
across the region.

Most of the wells have hydrographs of simllar types with highest
points Just before the irrigation season begins. Thereafter there is a

drop rather rapid at first and then becoming slower and slower but generally
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continuing to the end of the irrigation season. During the irrigation
season the water level generally rises from a few inches to several feet
when nearby pumps are shut down for periods of a few hours to a few days,
the amount of rise depending on the distance from the pumping well, The
lowest water level is generally reached at the end of the lrrigation
season. Thereafter the water level rises, at first rapidly, then more
slowly. In a few wells near the White River, along the eastern edge of
the region near Crocketts Bluff and St. Charles, the head has generally
declined for several weeks after the end of the irrigation season. In
. the noctheast and southeast corners of the area there is definite
evidence that the head rises and falls in fairly close accord with the
stage of the White River. Elsewhere there is no evidence of recharge
from any of the streams in the region except possibly in one small area
near the Arkansas River, at the extreme south end of the regiom.

Pumping for irrigation began about 1900, but it probably did not
become great enough to affect the general static level very much until
some time after 1910. Information is avallable in regard to the approx-
imate depth to water in a considerable number of wells drilled within a
few years before or after that date, and these data afford a basis for
general comparison with present conditions. The evidence indicates that
before there was amy heavy pumping for irrigation the water was under
arteslan pressure practically everywhere in the region, and the plezo-
metric surface was highest in the northwestern part and sloped eastward
or southeastward, with a gradient between 1 and 2 feet to the mile or a
little more. As a comsequence of heavy pumping there has been developed
a great lrregular canoe-shaped depression in the plezometric surface,
with its long axis trending north-northwest to south-southeast. '

This depression apparently is completely closed, and the contours of
the piezometric surface show that water 13 flowing into it from all
directions beyond its border; except that in low stages of the White
River there may be a break in the surrounding high part of the pilezo-
metric surface at 1ts southeast cormer, with some movement of water
toward the White River. It 1s a striking fact that in much of the
eastern part of the area the direction of flow has been reversed since

about 1910,

1 Ground-water supplies for rice irrigation in the Grand Prairis
region, Arkansas: U, S, Dept. Interior Press Mem., 49844, 21 pp., 2 maps.
Jan. 26, 1931,
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The lowest part of the depression in the plezometric surface ex-
tends from a point a few miles east and northeast of Stuttgart southeast-
ward to a point a few mlles south of DeWitt., In some wells in this part
of the area the head now 1s apparently 35 to 40 feet lower than it was
about 1910, In some parts where there has been a great drop in head the
upper part of the water-bearing beds has been drained, and the original
artesian condition has been succeeded by a water table. In contrast to
the great decline in head in the central part of the region, the decline
around the borders has been only a few feet.

10 @, G. Fitch., Near northwest corner NEiSELX sec. 12, T. 2 N., R. 8 W.

Depth of well 200 feet; depth of pit 80+ fest. Mseasuring point,

top of pit, level with land surface, until spring of 1930, when

pump was Iinstalled; thereafter top of pump base, about 0,10 foot

above top of pit. Measurements made from new polnt have been
corrected to the original point by deducting 0,10 foot; altitude

of original measuring point, 234.91 feet. Well equipped with auto=-
matic water-stage recorder, Dec. 1, 1928 to Mar. 30, 1930.

Depth to Depth to

water level water level
Date Time (feet) Date T4imes (feet)
Oct, 25,1928 Noon 48,33 Oct, 10,1930 3:45 p.m, 52.21
Nov. 19 4:05 p.m, 47.75 Apr, 20,1931 12:30 p.m. 47,89
Nov, 21 10:55 a.m. 47,73 Feb, 20,1932 2:40 p.m. 48.48
Jan. 18,1929 45,10 Apr, 18 6:00 p.nm. 47,68
July 3 1:20 p.m. a 51.68 Oct. 13 11:30 a.m. 52,43
July 8 10:00 a.m. 51,91 Feb, 21,1933 12:40 p.m,. 49,19
July 30 10:50 a.m. b 53.32 Feb, 28,1934 4:10 p.m, 48,82
Aug., 4 11:40 a.m. ¥ 54.12 Aug, 24 3:45 p.m. 54,00
Feb. 20,1930 11:30 a.m. 47.08 Oct. 15 11:00 a.m, 51,97
Mar, 21 4320 pem, 46.68 Nov. 19 12:20 p.m. 50,80
Aug, 12 c Feb. 19,1935 10:45 a.m. 49.57
Sept. 1 2120 p.m. J 54.85
a Pumps running in wells 3 mile west and + mile northwest.
T Pump rumning in well % mlile northwest.
¢ Pumping.
d New reference point used in this measurement.

61A, Mrs. A. Maxwell, SW;SE} sec. 11, T. 2 N., R. 6 W, Measuring point,
top of plt, approximately level with land surface; altitude not
determined, This is sn abandoned well, It has been equipped with
an automatic water-stage recorder continuously since Oct. 29,1930,
but because of breakage of the float cable and unavoidable irregu-
larity in attendance there have been several breaks of considerable
length since about Feb, 1,1933, The well is equipped with a con~
tinuous recorder which operates about 6 weeks without attendance.
Whent it has not been possible to visit the recorder promptly after
the clock has stopped, checks for both time and vertical scale have
been lost. This well is on the extreme northern edge of the Grand

« Prairie region, and during the period of observation there has been
no pumpage within at least a mile of the well, In contrast to most
wells in the region the water level in this well generally reaches
i1ts highest level in June and its lowest level from about Nov. 1
to Dec. 31, or even later. This lag 1s perhaps due to draina%e
from the border territory, where there is no pumping, to the Inter=-
ior part of the area of heavy pumping. The followlng measurements
are those made whenever the recorder was visited to change charts.
In addition to the measureménts in the table the highest and lowest
levels reached each year according to the charts were as follows:
1930, highest (since begimning of record Oct. 29) 63.50 Nov. 9,
lowest 63.85 Dec. 303 1931, highest 62.98 May 9; lowest 64.30
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Dec. 3; 1932, highest 62.80 May 20, lowest 64,93 Dec. 31; 1933,
highest 63.45 May 27, (record for late part of year incomplete,
lowest through Oct. 14 64.56 Oct. 1; thersafter record 1s so

incomplete that highest and lowest polnts are not significant.)

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)
Oct. 29,1930 3:20 p.m. 63.53 June 2, 1933 9:30 a.m. 63.50
Nov. 25 11:15 a.m. 63,64 Aug. 8 3:30 p.m. 64.01
Jan. 19,1931 10:00 a.m. 63.78 Oct. 14 8:20 a.m. 64,38
Apr. 11 4:00 p.m. 63.52 (No record Oct. 14, 1933 to
May 22 4:30 p.m. 63.19 Aug. 24,1934)

June 13 2:30 p.m. 63.09 Aug. 24,1934 10:00 a.m. 64.55
July 3 3:40 p.m. 63.26 Aug. 27 1:30 p.m. 64.48
Sept.19 3:00 p.m. 63.94 Oct. 3 11:00 a.m. 64.73
Sept.24 3:50 p.m. 63.80 Oct. 9 9:00 a.m. 64.76
Oct. 12 10:00 a.m, 64.10 Oct. 19 9:00 a.m. 64.77
Dec. 22 10:40 a.m. 64.17 Oct. 22 3:00 p.m. 64.78
Feb. 20,1932 4:10 p.m. 62.59 Nov. 5 10:00 a.m. 65.00
Apr. 25 11:30 a.m. 62.70 Dec., 4 9:30 a.m, 65.13
June 22 3:00 p.m. 62.99 Mar, 7,1935 4:30 p.m. 65.28
Aug. 11 3:30 p.m, 63,38 Apr. 12 10:40 a.m. 65,10
Sept.29 4:16 p.m. 63,89 June 10 9:30 a.m, 64.63
Nov. 30 10:00 a.m. 64.23 July 18 2:00 p.m. 64.60
Jan. 14,1933 2:30 p.m. 64.35 Sept. 6 65.00
Mar. 15 11:00 a.m. 64.24 Dec. 1 65.38
May 18 2:00 p.m. 63,77 Feb. 21,1936 65.50

55 George Jensen (?) Near southwest corner sec. 13, T. 2 N., R. 5 W.
Measuring point, top of pump base, level with top of pit, about 1
foot above land surface. Altitude of measuring point, 225.85 feet.

Depth to Depth to
water level water level

Date . Time (feet) Date Time (feet)
Aug, 24,1928 12:25 p.m. 76,37 Apr. 28,1930 4:00 p.m. 60.63
Sept.25 3:30 p.m, 64.85 May 12 2:30 p.m, 60,60
Nov. 13 11:10 a.m. 60.20 May 16 4:30 pem. 59.17
Mar. 18,1929 5:30 p.m. 54.36 May 21 7:00 p.m. 52,76
Apr. 29 2:06 p.m. 52.50 June 8 4:30 pom. 71.87
May 15 5:10 p.m, 53,80 June 30 4:00 p.m. 78,40
May 25 3:50 p.m. 53,78 July 9 4:30 p.m. 79,04
July 9 12:30 p.m.a 72,76 July 19 9:30 a,m. 81l.40
Aug. 5 12:30 p.m.B 78.35 Aug. 15 e

Aug. 28 3:30 p.m.c 79.38 Aug. 30 2:15 p.m,  82.10
Sept.12 11:45 a.m.d 78.25 Sept.19 11:00 a.m. 77.88
Sept.27 3:35 pem. 71,78 Sept.29 8:30 a.m. 69,98
Nov, 13 3:30 pem., 63.74 Nov,., 19 6:30 a.m. 66.68
Feb. 20,1930 5130 p.m. 55.40 Jan., 19,1931 9:00 a.m., 64,99
Mar, 31 8:00 a.m. 58,27 Feb. 28 1:00 p.m. 59.50
Apr. 15 8:00 a.m., 59.02 Apr. 22 8:10 a,m., 59.60
Apr. 23 9:30 a.,m. 60,30 May 1 8:00 a.m. 59.23

Pumps running in well % mile north and 1/3 mile southeast.

Pumps rumnning in wells 3 mlle north and % mile west.,

Pumps running in nearby wells,

Pump running in well 1/3 mile southeast.

This well has been pumped, but not much. Steel tape hung on pump did
not strike water.

lolaloloim
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55. George Jensen-~Continued,

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)

Aug. 27,1931 2:40 p.m. 71.28 Sept.26,1934 8:15 a.m. 69,42

Sept.29 8:30 a.m, 68,17 Oct. 19 8:40 a.m,. 68.64
Feb, 20,1932 5:30 p.m. 56.24 Nov, 12 9:00 a.m. 68.46
Apr. 19 9:00 a.m. 58,34 Nov. 28 4:15 p.m. 67.80
Sept. 7 7:30 a.m. 73.68 Dec. 3 3:30 p.m. 66,70
Sept .29 6:00 p.n. 69,36 Dec. 4 1:20 p.m, 66,64
Feb, 21,1933 8:00 a.m, 57.48 Dec. 14 3:10 p.m. 64.87
Feb. 22,1934 1:20 p.m. 64,15 ? | Dec., 22 9:30 a.m. 65.25
Mar, b5 5:00 p.m. 57.66 Feb. 20,1935 1:30 p.m. 61.25
Aug. 23 5:00 p.m. 80,356 Mar, 13 8:15 a.m, 52,37 ¢
Sept. 8 £ Mar. 18 4:00 p.m. 59.05
Sept.1l4 8:00 a.m, g 72,00

£ Dry at 88 feet.

g Plant pumping 1 mile south.

116. Steve Shimek, Jr. NW;NW; sec., 30, T, 1 N., R. 5 W, Measuring
point, top of pump base, 0.15 foot above top of pilt and 0.6 foot
above land surface, Altltude of measuring point, 215.39 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Sept.21,1927 P 64.39 Apr, 18,1930 3:20 p.m. 64.85
Apr, 18,1928 e 62,01 Sept .23 4:00 p.m, 68.80
Aug. 1 ese 65,58 Apr. 18,1931 2:10 p.m. 66.72
Sept.24 10:55 a.m, 65,02 Aug, 13 8:10 a.m. & 71.16
Oct. 23 9:00 a.m. 64,66 Sept. 3 8:45 a,m, 72.07
Nov. 9 5:00 p.m. 64.43 Sept.23 4:35 p.m. 69,22
Jan, 15,1929 2:40 p.m. 63.83 Feb. 22,1932 11:00 a.m. 67.80
Mar., 18 6:25 p.m. 63,46 Sept. 7 2:4t p.m. b 73.99
Apr. 25 9:00 a.m, 62,87 Sept .22 9:00 a.,m. 71.08
May 13 12:15 p.m. 63,13 Feb., 23,1934 9:45 a.m, 69.64
Sept, 4 10:00 a.m. 67.82 Aug, 23 4:10 p.m, 74.27
Sept.24 9:00 a.m. 66,80 Oct. 16 9:30 a.m. 71,43
Feb, 21,1930 5:00 p.m. 65.00 Feb, 21,1935 11:30 a.m, 70,30

a Shut down 8:30 p.m. Aug. 12,
T Plants nearby pumping.

126, Vennum & Patterson., NWZNW%# sec. 12, T. 1 S., R. 7 W. Depth of
well 138 feet; depth of pit &0 feet; dlameter of screen 13 1inches.
Measuring point, bottom of hole in side of pump, 0,2 foot above
land surface. Altltude of measuring point, 212,17 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Aug. 10,1928 ... 33.70 Aug. 5,1929 6:00 p.m. 35,12
Sept.24 5:30 p.m. 33,60 Sept.ll 11:00 a.m. 35,74
Nov, 20 9:00 a.m. 33.62 Sept.24 5:50 pem. 35435
Feb., 12,1929 3:45 p.m. 33457 Apr, 21,1930 9:30 a.nm. 34,12
Mﬁ 21 4:10 p.m. 33420 May 21 8:00 a.m, 34.12
July 8 4:20 p.m. 8 34.17 Aug. 12 9:30 a.m. b 33.88

a Pump has been shut down for 10 days.
b This well not pumped this year. No nearby wells pumping.
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126, Vennum & Patterson--Continued.
Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
Sept. 1,1930 6:50 p.m. 37.88 Apr. 21,1932 4:15 p.m. 33442
Sept. 24 1:00 p.m. 33.90 Sept.24 91:40 a.nm, 34.84
Apr. 21,1931 12:05 p.m. 34,25 Feb, 20,1934 11:30 a.me ¢ 54,78
Sept. 7 Noon 35.40 Aug, 28 8:30 a.m. d 36,33
Sept. 24 1:30 p.m, 34.84 Sept .26 12:15 pem. 36.18
Feb., 20,1932 11:25 p.m. 33.92 Feb, 19,1935 4:30 p.m. 35455

¢ Pumped in 1933,
d Not pumped.

135, C. D, Yohe, SWiNW} sec. 27, T. 1 S., R. 6 W, Depth of well 138
feet. Measuring polnt, top of pit., Altltude of measuring point,
204,92 feet. Thls 13 an abandoned well 95 feet south of well
with pump. Depth to the water level reported to have been 28 feet
in 1916,

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

July 30,1928 cos 37.55 Aug, 15,1930 11:40 a.m. @ 45.46

Aug. 18 10:30 a.m. 8 44,06 Sept.18 1:30 p.m. ~ 40,28

Sept.18 1:10 p.m. b 37.30 Apr. 25,1931 12:50 p.m., 39.11

Nov. 9 12:15 p.m. 37.36 Aug, 29 2:45 p.m. 8 46.24

Jan. 19,1929 ¢ 37.09 Oct, 22 9:40 a.m.,  40.48

May 15 12:10 pem. 36,90 Sept. 7,1932 5200 p.m. 40.88

July 9 9:30 a.m. b 38.66 Oct. 20 Noon 40.84

July 31 9115 a.m. D 38,51 Mar. 12,1934 1:00 p.m. 41,52

Sept.1l2 5:30 p.m. E 39,00 Aug, 25 10:40 s.m. 44,53

Sept.18 9:50 a.m. 38,80 Oct, 19 1:00 p.me 42,72

Apr. 26,1930 1:30 p.m., 37.80 Feb, 21,1935 2:50 pa.m. 42422

May 14 5:15 p.m. 37.72 Mar, 13 1:00 p.m. 42.25

& Pump in nearby well running.

D Pump in nearby well shut down.

¢ Depth to water In well with pump - 36.49

d Depth to water in well with pump - 38.88

144, Powell, SEINEL sec. 8, T. 1 S., R. 5 W. Measuring point, top
of outer raIsed rim of pump base, about 0.2 ft. above land sur-
face, Altltude of measuring polnt, 219,96 feet.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Oct., 31,1928 2:25 p.m, 87.30 Oct, 22,1931 4145 p.nm. 91,32

Nov. 9:20 a.m. a 87.10 Feb., 22,1932 3:45 p.m. 88,08

Nov, 1 4:10 p.m. &8 88.43 Apr., 19 10:15 a.n,. 87.06

Apr. 15,1929 Ceew 8l.77 Oct. 20 1:00 p.m. 94,70

July 3:30 p.m. b 92,43 Feb., 23,1933 11145 a.m, 89.45

July 31 Noon C eesee Feb., 23,1934 11:00 a.m. 89,21

Apr. 18,1030 2:30 p.m. — 82,98 Aug, 25 2:30 p.m, e 102.00

Sept.18 cese G einne Oct, 18 4:45 p.m. 95.00

Oct. 22 3:00 p.m. 94,86 Nov., & 11:00 a.m, 93.95

Apr. 18,1931 1:40 p.m, 87.16 Nov. 28 1:30 p.m. 92,58

Aug. 28 3:20 p.m, 99.51 Feb., 21,1935 4:15 p.m, 90.46

a Measurements made during pumping test of well 145, 250 feet east.

P Pump running in well 250 feet east. ¢ Tape line stuck in well,

E Pump running, e Pump had been shut Jown only a few minutes before

measurement was made.
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159, Henry Bull. NZSE} sec. 29, T. 1 S., R. 5 W., % mile west of road.
Depth of well 656 feet; depth of pit 96 feet; dlameter of screen
8 inches. Measuring point, top of pump base at small hole on
south side, 0.2 foot above land surface. Altitude of measuring
point, 224.85 feet.

Depth to Depth to
water level water level
Date Timo (feet) Date Time (feet)
Sept,18,1928 oo 70.20 Apr. 25,1931 1:40 p.m. 57.45
Sept.24 10:00 a.,m. 61.05 May 1 4:05 p.m. 57,39
Nov. 9 11:35 a,m. 68.21 May 14 8:30 a,m. 57434
Jan. 15,1929 9:00 a.m. 56.92 Oct. 22 11:20 a.m. 61.59
May 13 10:50 a.m. 59.72 Apr. 19,1932 10:20 a.m. 56.83
Sept.18 9:10 a.nm. 64.25 Oct., 20 1:25 p.m. 62.10
Apr. 26,1930 12:30 p.m. 55.70 Feb, 23,1933 Noon 58,09
Apr, 28 5:30 p.m. & 55.60 Feb. 23,1934 11:30 a.m. 58,90
Sept.18 1:00 p.m. 68.70 Oct. 18 3:45 p.m. 63,03
Oct, 22 12:20 p.m. 64,92 Nov. 10 2:10 p.m,. 61.80
Apr, 18,1931 12:15 p.nm, 57.74

2 Speclal measurements of thils well made Apr. 28-30.

173, J. D. Minnis., NEINW; sec. 13, T. 1 S., R. 4 W, Depth of well 161
feet; depth of pit 105 feet; dlameter of screen 11-§/8 inches.,
Measuring point, bottom of hole cut below-top edge of pit on north
slde. Altitude of measuring polnt, 214.06 feet.

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
Nov. 13,1928 vee 63.53 Sept.29,1932 11:30 a.m. 67.52
Jen., 99,1929 9:05 a.m, 63.34 Mar. 4,1933 4:00 p.m,. 67.82
May 7 3:30 p.me 62,65 Mar. 15,1934 4310 peme 68.31
May 17 1:45 p.m. 18 62.85 Sept.l12 3:15 p.m. 68,77
Sept. 6 cesos (b) Oct. 2 Noon 68.78
Sept.21 5140 p.m, 65.68 Nov, 12 ,3:20 p.m., 68,78
Apr. 23,1930 12:30 p.m. 64,32 Dec., 4 4:60 p.m. 68.98
Aug. 30 10:20 a.m. ¢ 70.28 | Dec. 22 2:40 p.m. 68,80
Sept.29 2:00 p.m,. 67.17 Mar. 6,1936 1:20 p.m. 68.47
Apr, 22,1931 11:20 a.m. 66.38 Mar, 15 4:45 p.m. 68,40
Sept.29 10:40 a.m. 68,16

& Pump out for repairs,
% Pump running.
€ Pump shut down at noon Aug. 29.

205, D, F., Fowler. Near northwest corner sec. 4, T. 2 S., R. 5 W.
Depth of well 150 feet; depth of pit 110 feet; dlameter of screen
11-5/8 inches. Measuring point, top of pit, level with land sur-
face. This 1s an abandoned well, about 75 feet south of well
with pump. Altitude of measuring point, 220.82 feet.

Depth teo Depth to

water level water level
Date Time (feet) Date Time (feet)
Sept.23,1927 ceeee 83.40 Aug. 18,1928 9:55 a.m. b 92.70
Apr. 18,1928 ..... 79.84 Sept.18 10:16 a.m. & 84.61
July 28 11:40 a.m. & 88.10 Sept.24 9:30 a.m. @& 84.54
Aug. 1 cebon B 91.06 Oct. 23 8:40 a.m. 83.75
Aug. 4 cenee B 92.33 Nov. 9 11305 a.m. 83.45
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205, D. F., Fowler--Continued.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Jan. 15,1929 8:15 a.m. 82.48 Sept.17,1930 10130 a.m. h 88,39
Apr, 15 11:30 a.m. 81.38 Sept.23 3:00 p.m. 88,29
May 10 5:45 p.m. 81,62 Jan, 20,1931 10:00 a.m. h 90.38
May 31 4:00 p.m. ¢ 84,55 Feb, 28 2320 p.m. 87,38
June 3 11:10 a.m, d 81,39 Apr, 13 9:15 a.m, 87.31
July 9 8:30 a.m, © 89.86 Apr. 18 11:45 a,m. 87.36
July 30 4130 p.m. T 93.40 Feb, 22,1932 4:30 p.m. 86.53
Aug. 28 9:30 a.m. T 94,65 Apr. 19 10:45 a.m. 86,79
Sept,.14 3:00 p.m. 7 88.85 Feb, 23,1933 1:00 p.m. 1 88,00
Sept.17 8:50 a.m,. 88.44 Feb, 22,1934 2145 p.m. = 89,00
Feb, 21,1930 5:30 p.m. 84.64 Sept.22 10:45 a.m. 93,36
Apr. 15 5:00 p.m. 83.96 Oct, 18 3:00 pom, 91,20
Apr. 18 1:40 pem. 84.31 Nov, 5 11:40 a.m. 92.12
Aug. 27 s £ 91.11 Dec. 8 2100 pem. 91,43
a Pump in nearby well not rumning.
T Pump in nearby well running,
¢ Thls measurement may not be correct.
d Depth to water in nearby well with pump 81.20 feet.
€ Pump in nearby well shut down July 6, 7:00 p.m.3 started agaln July 9,

6:30 a.nm.
f Pumps running in wells 76 feet north and several hundred feet north.
& Temporary punp installed. Measurement 1s to oll in plt. Water level
in pit may be lower.

h Tape line lodged on pump.
T Tape may have hit obstruction.

261, W. M. Trice. SWiSE: sec. 9, T. 2 S., R. 3 W. Depth of well 158
feet., Measuring point, top of pit, 0.4 foot above pump base
and 0.8 foot above land surface. Altltude of measuring point,

209.7 feet.

Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
July 7,1928 cenes 60,43 Sept. 2,1930 10:15 a.m. 61,85
Aug, 23 a 60,02 Sept. 29 4:20 pem. 61,70
Sept.20 3150 p.m, ~ 61.25 Apr. 15,1951 2145 pem. 61,03
Oct. 18 2:00 p.m. 60.56 | Sept. 3:30 p.m. 62,50
Jan, 11,1929 3:40 pom. 60.02 Sept. 29 5:10 p.m. 62,756
Feb., 21 6:15 p.me. 59.35 Feb., 26,1932 1:40 pem. 61,82
Apr., 18 3:00 p.m. 58.60 Apr. 19 11245 a.m. 61.36
May 8 11:20 a.m. 58,38 Sept. 28 4130 p.m. ¢ 63,95
May 25 * 11:20 a.m. 57,90 Mar. 3,1933 3:30 p.m. 63.19
July b 4:35 p.m. b 57.80 Mar, 15,1954 3:00 p.m. 63.76
Aug. 2 5:15 p.m. 58.13 Septe. 10:40 p.m. ¢ 64.25
Sept. 2 10:05 a.m, 59,12 Octe. 1 4:00 p.m. 64.84
Sept.21 4:00 p.m. 59.66 Dec. 5 9:00 a,m, 65,35
Apr. 15,1930 2:20 p.m, 59.19 Feb, 22,1935 10:15 a.m. 64,056
Aug, 15 ceses 61,06 Mar. 15 2:30 p.m. 63,88

A& Pump shut down Aug. 20,
T This well not pumped season of 1930.
¢ Not pumped.

280, Fred Hedrick. NW{N\Wi sec. 3, T. 3 S., Re 5 W. Measurinfnpoint,
top ¢f plt, level with laend surface. Altltude of measuring

77056 0—36——2
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280, Fred Hedrick--Continued.
point, 216.0 feet. .This 1is an abandoned well. It has been
equlpped with an automatic water-stege reccrder continuously
since Aug. 11,1928, The depth to water has been measured
once a week for mecst of the time, and about once in 2 weeks
otherwise. The following measurements after Aug. 11 are
those made during the early part of each month., This well
1s affected by well 281, about 500 feet southeast, the water
level 1in well 280 dropplng about 3 feet when the pump in
well 281 1s started. Lowest level reached each year was as
follows: 1921, 91.08 feet Aug. 13; 1932, 91.26 feet Aug. 193
1933, 91,00 feet Aug. 283 1934, 92.15 feet Aug. 1l; 1935,
92.46 feet Mug. 30.
Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)
July 20,1928 1:40 p.m. 87.03 Jan. 30,1932 4:50 p.m. 84.30
July 27 1:35 p.m, a 85.20 Mar. 6 5:50 p.m. 83.40
July 28 12:45 p.m. B 88.00 Apr, 2 10:00 a.m, 83.75
Aug, 1 10:35 a.m. 87.00 Apr. 30 3:35 p.m. 83.20
Aug., 4 9:35 a.m. 87.33 June 4 10:25 a.m. 88.76
Aug. 11 5:40 p.m, ¢ 88,13 July 2 11:20 a,.m, 88,75
Sept. 1 9:55 a.m, 82.88 July 30 10:15 a.m. 90.55
Oct, 2 11:00 a.m, 81,13 Sept. 3 2:08 p.m, 87,50
Nov, 2 1:40 p.m. 80.49 Oct. 2 12:30 p.m. 85,81
Dec. 18 1:30 p.n. 80,08 Oct., 30 7:30 a.m. 85,40
Jan., 12,1929  4:05 p.m. 79.80 Dec. 3 4:10 p.m, 84.88
Feb, 2 Noon 80,00 Dec. 31 1:55 p.m. 85.01
Mar, 2 1:10 pem. 79.45 Jen, 28,1933 4:056 p.m, 84,69
Apr., 6 10:30 a.m. 79.23 Mar. 2:55 p.m. 84.61
May 20 9120 a.m. 79.05 Apr. 1 1:05 p.m. 84,10
June 9 3:25 peme 81,06 Apr. 29 33150 p,m, 83,91
July 3 3150 p.n. 87.31 June 3 1:55 pe.m. 84,32
Aug., 2 11:25 a.m. 90,00 July 1 10:38 a.m, 88.80
Sept. 2 5:00 p.m. 87.04 Aug. 5 11:00 a.m. 87.25
Oct., 3 10:00 a.m, 83,91 Sept. 2 Noon 87.80
Nov., 14 11:00 a.m. 82,57 Oct. 1 4:47 pem. 86.65
Dec, 12 11:00 a.m. 82,19 Nove. 4 4315 p.m. 85,60
Jan, 14,1930 3:20 pem. 8l1.42 Dec., 4 2130 pem. 85,18
FPeb, 1 2:30 p.m. 81.59 Dec, 30 11:15 a,m. 85.50
Mar., 1 3:35 pem. 81,31 Feb, 3,1934 11:25 a.m, 85.02
Apr. 11 1:40 pom, 81,30 Mar., 3 9:55 a.m, 84,36
May 15 cesvs 80.78 Mar. 31 11:25 a.m. 84,60
June 9 7:30 a.m, 87.80 May & 9:20 a.m. 84,22
July 7 8:55 a.m. 90.85 June 2 9:35 a.m, 88,33
Aug, 2 11:20 a.m. 91,70 July 3 5:55 p.n. 89,89
Sept. 6 10:30 a.m, 90.42 July 28 10:35 a.m. 88,79
Oct. 4 9:35 a.m. 85.85 Sept. 1 5:05 p.m, 88,
Nov., 1 3340 p.m, 85.29 Sept.30 10:10 a.m. 87.74
Dec. 6 1:55 p.m, 84,24 Nov. 3 5:25 p.m. 86.17
Jan, 3,1931 3:15 p.m, 83,73 Dec, 1 4330 pome 86.25
Fob, 7 9:60 a.m. 83.43 Jan. £,1935 5:50 p.m. 86.26
Mar. 7 3:50 p.nm. 82,83 Feb, 2 2:45 p.m, 86,16
Apr. 4 10:10 a.m. 83.28 Mar. 2 11:05 a.m. 85.88
May 2 11:30 a.m. 82.85 Mar, 30 1:20 p.m. 85.54
June 6 3:40 p.m. 88,91 May 4 1315 p.m, 85,70
July 4 1:40 p.m. 87.9 June 1 11:30 a.m. 86.74
Aug. 1 3:45 p.m, 89.80 June 29 Noon 90,45
Sept. 1 cons 86.76 Aug., 3 5:40 p.m, 91,63
Oct. 3 1:30 p.m, 85.46 Aug., 31 2145 p.m. 91,786
Oct. 31 3:15 pem. 85.20 Sept.28 5:00 p.m, 88,11
Dec. 5 4:55 p.m, 84,60 Nov. 3 10:10 a.m. 87.46
Jan, 2,1932 2:30 pem. 84,20 Nov, 30 5325 pem. 87.16
Dec, 29 ceve 86.61

lolot®

Pump in well 281 not running.
Pump in well 281 running,
Recorder installed.
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318. University of Arkansas, Rice Branch Experiment Statlon.

SE3SE% sec. 3, T« 3 S., R. 4 W, Depth of well 127 feet;
depth of pit 105 feet; dlameter of sereen 18 inches.
Measuring point, top of pump base., Altltude of measur-
ing point, 203.49 feet.
Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Apr, 17,1928 essee 75.25 Sept. 4,1931 4:40 p.m, 83.25

Sept .22 9:10 a.m. a 79.42 Sept.22 9:00 a.m. 83.06

Dec, 31 11:45 a.m. ~ 76.80 Feb. 25,1932 2:50 p.m. 80.77

Feb, 19,1929 2:10 p.m. 76,62 Apr. 20 8:00 a.m. 80.27

Apr. 22 1:15 p.m. 754,56 Sept.22 1:00 p.m, 83.84

May 9 4:30 p.m. 76.61 Mar. 2,1934 12:40 p.m, 8l.82

Sept.23 8320 a.m. 81,03 Sept. 8 9:40 a.m. 86.88

Apr. 18,1930 7:30 a.m. 78.22 Sept .21 8:20 a.m. 85.60

Sept. 22’ 9:35 a.m, b 83.36 Mar, 7,1935 12:30 p.m. 83.40

Apr. 17,1931 10:45 a.m. 80.06

a Measurement uncertain,

b Pump was operated this day.

392, Fred E, Hillman. SW%.sec. 1, T. 4 S., R. 4 W, Depth of well
143 feet, depth of pit 100 feet, dlameter of screen 10 inches.
Measuring point, top of pump base, 0.2 foot above top of pit.
Altitude of measuring point, 201.12 feet.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Sept. 22,1927 «... 74.92 Apr. 17,1931 9:15 a.m. 78.09

Apr, 17,1928 .... 73.68 Sept. 4 3125 pem. 79.55

July 30 eoes a 75.856 Sept.23 2:45 p.m. 79.75

Sept. 22 10:25 a.m. 75,60 Feb, 25,1932 2:10 p.m. 78.84

Oct. 2 4:25 p.m. 75.37 Apr. 20 8:40 a.m. 78.58

Dec. 31 1:15 pem. 74.80 Sept. 9 5320 p.m. Db 8l.27

Apr, 17,1929 12:05 p.m. 74,70 Sept.23 6:00 p.m, 79.74

May 10 Noon 74,72 Mar. 2,1933 3:45 p.m. 79.54

Sept. 7 10:30 a.m. 77.04 Mar. 6,1934 4:20 p.m. 79.78

Sept. 23 9115 a.m. 76.55 Sept. 8 1:15 p.m. 80.69

Apr. 17 6130 pem. 76.12 Sept .2l 9:15 a.m, 80.78

Sept. 22 10:40 a.m. 80,50 Mar. 1,1935 4:00 p.m, 80,11

a Well in use this yéar.

b Not pumped in 1932.

456, E, W, McCuskey. Near northwest corner sec. 16, T, 5 S,, R. 3 W,
Depth of well 201 feet., Measuring point, top of raised rim of
pump base, 0,5 foot above land surface. Altltude of measuring
point, 198,04 feet.

Depth to Depth to
water leyel water level

Date Time (feet) Date Time (feet)

Sept. 22,1927 ..e. a 79,60 Mar, 9,1929 7:10 a.m, 76.84

Apr, 18,1928 J.e6 a 76.28 May 4 6:50 pem, 76,08

July 20 5305 p.m, 77 446 July 10 (b)

Aug, 13 4:00 pem, 77 .98 Aug, 13 10300 a.m, 78,53

Sept, 22 12360 p.m. 78421 Septe 3 10:20 a.m. ¢ 78,91

Nov, 14 3:26 pem. 77..56 Sept «23 10:55 a,m, 78,64

Feb, 20,1929 8:06 a.m, 76475 Mar. 20,1930 5:45 pem, 76,90
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456, E., W, McCuskey--Continued,

Depth to Depth to
water level water level
Date Time (feet) Date Time (feet)

Apr, 17,1930 7:30 a.m, 76,82 Apr, 21,1932 7:30 a.m, 79,63

May 18 cose (b) Sept, 8 6:00 pem, 85,30
Aug, 11 3:15 pems 4 8157 Sept .22 3:00 pem. £ 87,95
Sept.22 1:20 pem. 81,12 Feb, 24,1933 Noon 80.52
Apr, 16,1931 4:45 p.m, 78,75 Sept,11,1934 8:00 a.m, g 83.58
Msy 16 6:00 pem, 78.59 Sept .22 8:00 a.m,. 83.21
Sept. 3 1:00 pom, e 82,91 Dec, 8 9:00 a.m, 81,84
Sept.22 11:25 a.m, 82,90 Feb. 23,1935 10:15 a.m,. 81,44

Feb, 23,1932 §:00 pem, 80,12

a Reference polnt uncertain,

T Pump running,

¢ Pump shut down Aug. 29,

d Pump shut down Aug., 7,

€ Pump had been shut down for 5 hours,

T Measurement uncertain,

g Had been pumped.

499, Quandt & Lowe. Spanish grant 2300, equivalent to sec. 27 or 34,
T, 7 S., R, 3 W, Measuring point, top of pump base. Altitude
of measuring point sbout 180 feet (estimated).

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Septe 22,1927 eeee a 37,67 Apr, 25,1930 8:15 a.m, 34,75

Apr. 18,1928 .e.. 34,37 Sept,.22 5:30 p.m, 41,30

. July 31 ceee 32,52 Apr, 16,1931 2:00 p.m. 38,96

Aug, 30 c“sse 35,62 Apr, 28 3:00 p,m, 38.85

Sept. 13 12:50 p.m, 35.85 May 16 11:00 a.m, 38,50

Sept, 22 3:00 pem, 36,21 Sept. 4 11:20 a.m, 41.81

Nov, 10 3:25 p.m. 37451 Sept .22 3:10 pem, 41,98

Dec. 9 2:20 pem, 36,90 Feb, 24,1932 11:15 a.m. 35466

Apr. 16,1929 2:25 p.m, 30,09 Apr, 21 11:20 a.m, 35,98

May 11 43100 p.m, 28,76 Sept.22 9:20 a.m, d 41,75

May 29 4:20 p,m. 26,30 Mer. 1,1933 2:30 p.m, 39.19

July 10 3:00 pem, b 33,69 Mar, 7,1934 3:10 p.m, 38,06

Sept, 3 e S eoes Sept,1l 11:00 a.m., ¢ 41,79

Sept. 9 cosse C eoes Sept .24 5130 pems © 41475

Sept, 23 1:15 p.m, 38,50 Feb, 28,1935 5:00 pem, 39,75

Apr. 17,1930 10:00 a.m. 34,38

a Pump not operated in season of 1927,
b Pump operated June 17 to July 6.

¢ Pump running,

d Shut down Sept, 19,

€ Not pumped.

501, W. J, Bohnert. SW(?) sec. 32, T. 7 S., Re 3 W, Depth of well
162 feet. Measuring point until April 21, 1932, top of pit.
Altitude of measuring point, 177,02 feet. After April 21,
altitude of measuring point 177,27. This well was equipped with
an automatic water-stage recorder from Aug, 21, 1928 to Oct, 3,
1930, The following measurements up to Oct., %, 1930 were made
when the charts were changed,
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501, W. J. Bohmert.--Continued,
Depth to Depth to

water level water level
Date Time (feet) Date Time (feet)
Aug, 21,1928 5:40 pem. 28,21 Nove. 18,1929 12:30 pem. 26472
Aug, 30 12:45 p.m. 28,00 Jan. 25,1930 1:40 p.m. 27.10
Sept.13 11:35 p.m, 28,20 Mar. 20 2:25 p.m, 26422
Sept.19 3:45 p.m, 28,10 Apr. 25 9:00 a.m, 26.17
Sept.22 3135 pem, 28,16 June 9 2:10 pem. 25,97
Oct, 20 3:45 pom. 28,23 Aug. 1 4:40 pom, 26,65
Octe 29 4:35 pom. 28,30 Aug, 28 12:35 pem. 27.13
Nov. 10 3:55 p.m, 28,32 Oct. 3 11:00 a,m. & 27.60
Dece 9 1:15 pem. 28,24 Apr, 16,1931 2:50 peom, 28,53
Jan., 27,1929 9:55 a.m. 27.98 May 16 11:30 a.m. b 28,60
Mar, 4 2145 p.m, 27 .48 Sept. 4 Noon 29,50
-Apr. 16 1:40 p.m. 27 .28 Sept,.22 3:45 p.m, 30,64
May 11 4:50 pm, 26,88 Feb, 24,1932 Noon 29,44
May 29 5:05 p.m, 26,54 Apr, 21 11:40 a.m, 28,88
July 10 1:10 p.m. 26,00 Sept. 9 9:30 a.m, 32,17
Aug, 8 1:00 pem, 25,90 Sept.23 11:00 a.m, 31.36
Aug. 13 8:50 a.m. 25,92 Mar, 1,1933 1:20 p.t. 30,49
Sept. 9 3:40 pem, 26,19 Sept.24,1934 5:00 pem. ¢ 31.40
Sept.23 1:35 pem,. 26,32 Feb. 28,1935 5:55 pem, 31,05
8 Recorder removed thils day.
b Pump in well 1 mile southeast running since May 14.
¢ Not pumped.

507, J. M, Satchfield. Near southwest corner sec. 16, T. 7 S., Re. 2 W,
Depth of well 147 feet. Measuring point, top of pit level with
land surface. Altitude of measuring point, 179,90 feet. This 1s
an abandoned well, It was equipped with an automatic water-stage
recorder from Oct. 30, 1928, to Aug. 28, 1930. The following
measurements during that period were made when the charts were
changed.

Depth to Depth to
water level water level

Date Time (feet) Date Time (feet)

Octe 30,1928 11:15 a,m, 39,66 May 15,1930 4:15 p.m, 34,37

Nov, 10 12:20 pom, 37.68 June 9 11:20 a.m, 45,72

Nov. 17 6:50 pemy, 37.66 Aug, 1 2:20 pem, (a)

Dec, 9 3:15 pems 36,96 Aug. 28 4:50 p.m, (B)

Jan, 27,1929 11:20 a.m, 35.98 Sept .23 8:30 a.m, 48771

Mar, 6 2:35 peme 32,30 Apr. 16,1931 10:10 a.m, 42,57

Apr, 16 4:15 pem, 20,18 May 16 9:15 a.m, 41,30

May 11 11:40 a.m. 20,14 Sept. 3 4:10 p.m, 52,00

May 29 11:25 a.m, 17,26 Sept.23 10:25 a.m, 43,856

July 10 10:20 a.m, 44,44 Apr, 21 9:00 a.m. 30,59

Aug. 8 8:45 a.m, 53,72 Sept, ® Noon 47,84

Sept. 9 12:00 noon 49,73 Sept.23 12:50 p.m. 44,75

Sept .23 3:30 pem. 41.42 Feb., 24,1933 3:30 p.m, 37.37

Oct. 1 1:30 pem, 40,89 Mar, Y7,1934 11:00 a.m, 38.80

Nov. 18 11:10 am, 39,67 Sept.l1 3:10 pem, ¢ 464,13

Jan, 24,1930 3315 p.m, 33,00 Sept.21 11:10 a.m, 45,10

Mar, 20 11:30 a.m. 30,52 Jan, 4,1935 11:00 a.m, 41,95

Apr. 25 11:15 a.m, 34,02 Feb, 28 1:45 pem, 42.40

a Float of recorder appeared to be resting on mud bottom at 60 feet,
B Well dry, bottom at 58 feet. Recorder removed.
¢ Not pumped.



CALIFORNIA
GENERAL SUMMARY

By F. C. Ebert

Early work and later developments

Probably the earliest published reports containing data on dgptha
to water levels in wells in California are found in publications of the
State Mining Bureau in chapters relating to deep borings in California,
as follows, Generally only one observation on each well is recorded.

California State Min. Bur. 7th Ann. Rept., for the year ending
Oct. 1, 1887, 315 pp., 1888.

California State Min., Bur. 8th Ann. Rept., for the year ending
Oct, 1, 1888, 948 pp., pls., 1888,

California State Min, Bur. 10th Ann, Rept., for the year ending
Dec, 1, 1890, 983 pp., pls., 1890,

Physical data and statistics of California, State Eng. Dept., 1886.

California State Min, Bur, 11th Rept. (first biennial), 2 years
ending Sept. 15, 1892, 612 pp., 1893,

California State Min, Bur. 12th Rept. (second biennial), 2 years
ending Sept. 15, 1894, 541 pp., 1894.

Watts, W, L., The gas and petroleum ylelding formations of the
Central Valley of Califormia: California State Min, Bur, Bull. 3,

99 pp., pls., maps, 1894,

Watts, W, L,, 0il and gas ylelding formations of Los Angeles,
Ventura, and Santa Barbara Counties, pt. 1: California State*Min.

Bur, Bull. 11, 94 pp., pls., map, 1897,

The followlng reports of the U, S. Geologlcal Survey, 1ssued some-
what later, contain similar data:

Darton, N, H., Preliminary list of deep borings in the United
States, pt., 1, Alabama-Montana: U, S. Geol. Survey Water-Supply Paper
87, pp. 12-16, 1902.

Darton, N. H., Preliminar¥ 1ist of deep borings in the United
States (24 ed., with additions): U, S. Geol. Survey Water-Supply Paper
149, pp. 14-18, 1908&.

Fuller, M, L., Lines, E, F., and Veatch, A. C., Record of deep-
well drilling for 1904: U. S. Geol. Survey Bull, 264, p. 43, 1905,

Fuller, M. L., and Sanford, Samuel, Record of deep-well drilling
for 1906: U. S. Geol. Survey Bull, 298, pp. 39-43, 1906.

Shortly before the turn of the century intensive use of ground
waters began, first in southern California, and then in other parts
of the State, untll now there is scarcely an irrigation company that
does not augment its gravity supply with pumped ground water. Many

municipalitles and irrigation companies are partly or wholly dependent
18
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on pumped water, and thousands of Individually owned pumping plants for
domestic and irrigation supply are in use. Because of thls intenslve use
the welfare of many localities is dependent upon an unfailing supply of
ground water, It is very Important, therefore, that replenlshment of
thls resource should be sure., Thls may be accomplished naturally through
absorption from stream channels and rainfall penetration, or by the
bringing in of outside surface water and thus lessening the ground-water
demand, or by increasing absorption by spreading storm water or surplus
surface water on porous terrane, thus saving for beneficlal use mmuch of
thls water that normally would waste into the ocean. The relatiom of
draft and replenishment is indicated by a long-tlme record of water-
table fluctuation, and therefore it is essentisl that measurements of
fluctuetion be made, In this State measurements have been made at many
localities and are being made in increasing numbers. References to
publications or sources where records collected in variocus areas can be

found are given below.

Coastal region of southerm California

About 1900 the Geological Survey begen its studies of underground
watera in southern California., The hydrology of the San Bermardino area
is treated in Water-Supply Papers 60, 61, and 142; the eastern coastal~
plain region in Water-Supply Paper 137; the central coastal plain in
Water-Supply Paper 138; the western coastal plain in Water-Supply Paper
139, and the foothill belt in Water-Supply Paper 219, A large number
of measurements of the depths to water levels were made and the records
were compiled in these reports. As a continuing program typical obser-
vation wells were selected in the several areas for measurements of
water-level fluctuations.

In 1902, in anticipation of a future ground-water paper on the
San Jacinto area, regular observatlons at selected typical wells were
begun there. Measurements of the depths to water levels were made at
the regular observation wells, and the records were published as chap-
ters 1n Water-Supply Papers 213 and 251,

The report of the Conservation Commission of California for 1912
contains meesurements of depths to water levels in the San Bernardino
Basin.

In 1919 records of the depths to water levels in the San Jacinto
and Temecula Baslns were published in Water-Supply Paper 429,
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In 1921 all measurements made at regular United States Geological
Survey cbservation wells were published in Water-Supply Paper 468.

In 1912 several wells in San Diego County were selected for regular
observations on variation in water level. The observations were published
in Water-Supply Paper 446, 1919. Additional wells were selected after the
publication of this paper, and these, with the original wells, were meas-
ured as a series for continuing observations.

The California Department of Public Works, Division of Water Rights,
publighed in 1922 a report on the San Jacinto hydrographic investigatiom,
containing hydrographs of water-level movements at many wells in the San
Jacinto area. ‘

In 1927 the State Division of Water Rights, in Bulletin 5, published
observations of depths to water levels at a large number of wells in San
Gabriel Valley, with measurements made at regular Geological Survey wells
in the area. In State Division of Water Rights Bulletin 6, 1928, the ad-
ditional observations made at wells treated in Bulletin 5 were published.

More and more individuals and organizations are taklng an actlve
interest in underground-water problems and making measurements of depths
to water levels in wells. In the Santa Ana, San Gabriel, and Los Angeles
River drainage basins' the following organizatlions, in addition to the
Geplogical Survey, are now making measurements: Los Angeles County Flot;d
Control Digtrict, Orange County Flood Control District, Los Angeles De-
partment of Water and Power, San Gabriel Valley Protective Assoclation,
Chino Basin Protective Association, Pomona Valley Protective Assoclationm,
Cucamonga Conservation Association, Water Conservation Association, Lytle
Creek Water Users Association, Riverside Basin Water Users Council, River-
side County Land Owners Assoclation, Riverside Cement Co., San Bernmardino
Valley Conservancy District, and practically all the cities and water
companies within the area, Measurements are also being made by individual
well owners.

Acting as a clearing house for data collected by these different
agencles, the State Department of Public Works, Division of Water Re-
sources, in Bulletin 39, publishea the complete record of water-level
fluctuations in hundreds of wells in the south coastal basins through
1931, Except the measurements in wells in San Gabriel Valley and pub=—
lished in this Division?!s Bulletins 5 and 6, the records were brought up
to date. State Devartment of Public Works, Division of Water Resources,
Bulletins 39a, 39b, and 39c¢c carry the observations on through 1932 to
1934,
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Bulletin 464 of the California Department of Public Works, Division
of Water Resources, contains measurements of fluctuations of the water
levels in Ventura County from 1927 to 1932, Obaservations at typical wells
in this area are being continued by the Ventura County Water Survey engl-
neer.

A paper entitled "An interpretation of water-level fluctuations at
four wells in southerm California™ was presented by the writer on May 1,
1936, at the annual meeting of the American Geophysical Union in Washing-
ton, D, C.,, and is to be published in the Transsctions of the Unlon for
1936, This paper gives the fluctuations of the water levels in the Wil-
lisms well, in the upper part of the Santa Ana River dralnage basin, since
1892; in the J, B, Neff well, in the lower part of the Santa Ana River
dralnage basin, since 1898; in the Baldwln Park well, in the San Gabriel
River drainage basin, since 1904; and In well 72, in the San Jacinto Val-
ley, since 1904.

Southeastern California

Records of depths to water levels in weXls in the desert region of
southern California have been published in the following reports:

Mendenhall, W. C., Some desert watering places in southeastern
California and southwestern Nevada: U, S. Geol. Survey Water-Supply
Paper 224, 1909. :

Mendenhall, W. C., Ground waters of the Indlio region, Calif.:
U. 8. Geol. Survey Water-Supply Paper 225, 1909.

Johnson, H. R., Water resources of Antelope Valley, Calif.: U. S.
Geol, Survey Water~Supply Paper 278, 1911,

Lee, C. H,, An intensive study of the water resources of a part
g Owens Valley, Calif.: U, S, Geol, Survey Water-Supply Paper 294,

Lee, C, H,, Ground-water resources of Indian Wells Valley:
California Cons. Comm. Rept., 1913, pp. 401-429,

Tait, C. E., Utilization of Mojave River for irrigation in Vic-
tor Valley: California Dept. Eng,., Bull. 5, 1918,

Thompson, D. G.,, Ground water in Lanfalr Valley, Calif.: U, S.
Geol, Survey Water-Supply Paper 450, pp. 29-50, 1920.

Waring, G. A., Ground water in Pahrump, Mesquite, and Ivanpah
Valleys, Nevada and California: U. S. Geol, Survey Water-Supply
Paper 450, pp. 51-86, 1920,

Brown, J. S., The Salton Sea region, Calif.: U, S, Geol. Survey
Water-Supply Paper 497, 1923,

Thompson, D. G., The Mojave Desert region, Calif,: U, S. Geol,
Survey Water-Supply Paper 578, 1929.

Mojave River investigation: California Dept. Public Works Bull,
47, 1934, Contains records of depths to water levels in wells in the
vicinity of the Mojave River, not only the measurements made recently
a8 a regular program but also previous measurements in these wells.
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Blaney, H, F,, and Ewing, Paul, Utilization of the waters of Mojave
River, Calif, (mimeographed), U, S. Dept, Agr., 1935.

The Los Angeles Department of Water and Power has made measurements
in typical wells in Owens Valley since the publication of Water-Supply
Paper 204, and measurements in numercus wells in Coachella Valley are be=-
ing made regularly by the Coachella Valley County Water District., These
records for Owens and Coachella Valleys have not been published.

San Joaquin Valle

The following published reports deal with fluctuations of ground—
water levels in the San Joaquin Valley or have chapters devoted to the
subject:

Mendenhall, W. C., Preliminary report on the ground waters of San
Joaquin Valley, Calif.: U, S, Geol. Survey Water-Supply Paper 222, 1908,

Mendenhall, W, C., Dole, R, B.,, and Stabler, Herman, Ground water
in the San Joaquin Valley, Calif,: U, 8. Geol. Survey Water-Supply Paper
398, 1916,

Water resources of Kern River and adjacent streams and their util-
ization: California Dept. Eng, Bull, 9, 1920. Contains a chapter on
ground waters of the area, also a map showing hydrographic contours,

Harding, S. T., Ground-water resources of the San Joaquin Valley:
Div. Eng, and Irrigation and Water Rights, Bull. 11, 1927, Contalns a
map showing distance to ground water in October 1925, alsa a map showing
the change in ground-water level between 1920 and 19§5. About 500 wells
in Kerm, Tulare, and King Counties were measured.

San Joaquin River Basin: California Dept, Pub, Works, Div,., Water
Rescurces, Bull. 29, 1931, Contains several maps showing fne depths to
the water table and ground-water profiles for the fall of 1929.

San Joaquin Valley, in State-wide water problem of Californis,
Visalia, Calif,, 1920. Brief presenfted on behalf of San Joaquin Valley
by the San Joaquin Water Commission; gives general review of water and
crop situation, has chart showing relation of pumping draft to loss of
ground water, and Delano-Earlimart section, 19156-26.

Stearns, H. T., Robinson, T. W,, and Taylor, G. H., Geology and
water 'resources of the Mokelumme area, Calif,: . S, Geol, Survey
Water-Supply Paper 619, 1930.

Monett, C. H., Report of Kern County Water Development Commission
of the cost per acre-foot of pumped irrigation water in Kern County,
December 1933, Sponsored by Kern County Water Development Commission
and Kern County Chamber of Commerce, Includes a map showing depths to
the water table in 1924 and 1933.

Sacramento Valley
The following publications present data on water levels in wells

in the Sacramento Valley:

Bryan, Kirk, Ground water for irrigation in Sacramento Valley:
U. 8. Geol, Survey Water-Supply Paper 375, pp. 1=-49, 1916.

Hyde, Co. G., Wilhelm, G. H,, and Miller, F, C., Possible sources
of water supply for city of Sacramento, California, 1916, Part 3
deals with the ground-water situation in that vieInity,

Bryan, Kirk, Geology and ground-water resocurces of Sac¢ramento,
Calif,: U, S, Geol, Survey Water-Supply Paper 495, 1923.
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Sacramento River Basint California Dept. Pub. Works, Div., Water Re-
sources, Bull. 26, 1951. Appendix G gives records of dept’:hs to water
levels in typicel wells in Sacramento Valley in the fall of 1929, 1930,
and 1931.

Sante Clara Valley

The following publications contain information on water-level fluc-
tuation in the Santa Clara Valley:

Freeman, J, R., The Hetch Hetchy water supply for San Franclsco,
p. 95, 1912, Contalns a map of ground-water contours in the Niles cone
area, ’

Clark, W. 0., Ground-water reasources of the Niles cone and adjacent
areag, Californle: U, 8. Geol. Survey Water-Supply Paper 345, pp. 127~
168, 1915.

Clark, W, 0., Ground water for irrigation in the Morgan Hill area,
Calif.: U, 8. Geol, Survey Water-Supply Paper 400, pp. 61-105, 1917,

Clerk, W. 0., Ground water ln Santa Clara Valley, Calif.: U. S,
Geol, Survey Water-Supply Paper 519, 1924,

Tibbets, Anderson, Jones, and Hoehl, Report on waste-water salvage
project to Board of Directors, Semta Clara Valley Water Conservation Dise-
trict, San Jose, Celif,, 1931, Contains a map showing the drop in water
levels from 1915 to 1930.

Santa Clara investigation: Callfornia Dept. Pub, Works, Div, Water

Resources, Bull, 42, 1933. Appendix F deals with data on ground-water
levels,

Salinaas Vall

Hamlin, Homer, Water resources of Salinas Valley, Calif.: U, S,
Geol., Survey Water-Supply Paper 89, 1904, Contalns tables showing depths
to water levels in wells in the valley.

U. 3. Geological Survey records of measurements of depths to water
levela, by W. O. Clark, 1916, Released in unpublished form.

Conkling, Harold, Report of Salinas Basin preliminary investigatiom,
California Dept. Pub. Works, Div, Water Resources, 1933, Gives some
averages of depths to water levels over the area.

WORK DONE IN 1935

The Geologlcel Survey durlng 1935 made at least two rounds of meas-
urements of dentha to the water levels in ita 13 cobservation wella in
the San Bernardino Basin, 8 wells in the San Jacinto area, 34 wells in
S8an Diego County, and 8 wella in Antelope Valley. One measurement was
made in 1936 in each of 10 additional wells in Antelope Valley. Meas-
urements were also made in 90 typical wells in the Mopjave River Valley,.
The observatlon wells in the Los Angeles Rlver, lower Santa Ana River,
and San Gabrlel River drainage basine were not visited; these, with
hundreds of othera, were meas;'nrnd at frequent intervals by county
flood control, conservation, and protective agemcies, and othera, The
Geologlcal Survey, however, malntained a water-stage recorder in upper
San Gebriel Valley on a well put down as an observetion well, Thia well,
425, 1s & companion well for well 42, described in Water-Supply Paper
468, page 47. It 1a in Baldwin Park, sbout 200 yarda north of well 42,



24 WATER LEVELS AND ARTESIAN PRESSURE, 1936

Fluctuations in water levels were observed simultanecusly in these two
wells by use of water-stage recorders and found to be substantially the
same,

In the south coastal basins during 1936 measurements of depths to
water levels were made at about 1,800 wells by various agencies, About
1,300 of these records will be published by the State of California
Department of Public Works, Division of Water Resources, in its annual
progress report on the south coastal .basin investigation., In Ventura
County regular messurements at representative wells were made by the Ven-
tura County Water Survey engineer, In Santa Barbara County the Water
Department of the city of Santa Barbara made monthly observatlons of
depths to water levels in representative wells in the Santa Ynez River
basin, In San Joaquin Valley the State Division of Water Resources, con-
tinued measurements on observation wells. HNumerous and frequent measure-
ments were made by domestic and irrigation companies and others cencerned
with such data. In Santa Clara Valley measurements of water levels were
continued by the State Division of Water Resources and the Santa Clara
Valley Conservation District, In Salinas Valley measurements were made
by Interested imdividuals and water users, te be included in the State
Division of Water Rights bulletin on the area, when sufficlent funds are
ayallable for its publication. In Owens Valley the Los Angeles Department
of Water and Power continued measurements on typical wells, The publica-
tions that will contain the water-level data for 1936 will in general be
widely distributed, and as far as known to the writer, all unpubllshed
records are avallable to anyone interested.

As far as known, 30 wells in the State are equipped with water-
stage recorders. A large percentage of the bench marks at wells that are
being measured have been tied into the United States Geologiecal Survey
mean sea level datum by lnstrumental leveling,
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MOKELUMNE AREA

By Arthur M, Piper

In the Mokelumne area, central California, measurements of ground-
water level have been made in recent years by at least eight agencies in
about 1 800 observation wells., These wells span an intensively cultivated
area ‘which is irrigated largely by pumping from wells, pumpage having
ranged recently, according to careful computations, from 79,400 acre~feet
in 1926-27 to 114,600 acre-feet 1n 1928-29., However, outlylng wells lie
beyond the ares of heavy pumpsage.

The agencles that have measured ground-water levels and the perlods
of their aictivity are (1) the United States Geological Survey, in 1906-7,
1913-14, and 1926-33; (2) C, H. Widdows, acting for a group of landowners
in the central part of the area, in October 1925; (3) Cyril Williams, for
the East Bay Municipal Utility District, from October to December 1925;
(4) the Division of Water Resources, California Depariment of Public
Works, in March and April, 1926; (5) the City of Stockton, in September
19263 (6) the City of Lodi, from January 1930 to May 1933; (7) the East
Bay Municipal Utility District, beginning in May 19303 and (8) the Pacific
Gas & Electric Co., begimnning in May 1930. From 1926 to 1930 measurements
were made monthly or quarterly in some 450 wells, largely by the United
States Geological Survey. From 1930 to 1933, however, many new observa-
tion wells were established by the several agencies, and measurements were
made dally or weekly in about 460 wells by one agency or ancther, The
record for practically all these wells has been released to the public.l

-

1 Stearns, H. T., Robinson, T. W,, and Taylor, G, H,, Geology and
water resocurces of the Mokelumne area 8alifornia; T. S. éeol. Survey
Water-Supply Paper 619, pp. 139-142, 292-398, 1930.

Table of well measurements, Mokelumne area, California (in the period
July 1, 1929, to June 30, 1931): U, S, Geol. Survey typoscript report,
246 pp., Oct. 25, 1930, Lo Oct. 165, 1931.

Measurements of depth to water in observation wells of the Mokelumne
area, California (in the period July 1, 1931, to July 4, 1933): U, S.
Geol, Survey typoscript reports dated Dec, 24, 1931; Mar, 21, 1932; Apr.
30, 1932; July 29, 1932; Oct, 22, 1932; Feb. 1, 195%; Apr, 26, 19333
Tuly 15, 1933,

Corrections to tables of measurements of depth to water in observa-
tion wells of the Mokelumme area, Californla, in the perled prior to
Feb, 1, 1933: U, S, Geol., Survey typoscript report, 12 pp., Mar. 18, 1933,

Well meagurements in the vicinity of Lodl (in the period January 15,
1930, to Sept. 5, 1932); record of San Joaquin County Court, plaintiff's
exhibit 6, 652 pages, September, 1932.

Depth to water and altitude of water surface in observation wells in
T. 3 N,, R. 7 E,, Mokelunme area, California: U. S. Geol, Survey typo~
seript report, 288 pp., June 15, 1934.

Depth to water and altitude of water surface in observation wells in
T, 3 N,, R, 6 E,, Mokelumne area, California: U, S. Geol. Survey typo-
seript report, 224 pp., Feb. 15, 1936.

Depth to water and altitude of water surface in observation wells in
T, 4 X,, R, 6 E.,, Mokelumne area, California: U. S. Geol, Survey typo-
script report, 390 pp., June 10, 1935.
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Between 1926 and 1933 water-level measurements were made periodically
over the greater part of one year or longer in 1,394 wells, all of which
have been referred to sea-level datum through spirit leveling by the East
Bay Municipal Uti1lity District, the City of Lodi, or the Geological Sur~
vey. Water-stage recorders have been maintained by the Geological Survey
on 37 wells for terms ranging from 3 months to & years.2

The observation wells just cited vary rather widely in depth and in
submergence (the distance that the well extends below the ground-water
level); thelr water levels i'epresent several distinct water-bearing zones,
In about 30 percent of the wells, comprising chiefly the relatively deep
wells, the water level commonly stands somewhat above or below the water
table.5

Measurements of ground-water levels in the Mokelumme area were dis-
continued by' the Geological Survey in July 1933 but have been made con-
tinuously since that time by the Pacific Gas & Electric Co. and the East
Bay Municipal Utility District, In 1935 the Pacific Gas & Electric Co,
made measurements about thrice a month in 218 wells, most of which had
been observation wells of the Geological Survey. The East Bay Municipal
Utility District determined water levels in 134 wells and borings as
follows: Weekly or twice monthly, 13 wells; monthly, 48 wells; every 2
months, 23 wells; 4t longer intervals or diacontinued during 1935, 48
wolls, In most of these 134 wells water levels have not been measured
by any other agency. Altogether, the two agencies made about 6,000
measurements of ground-water levels in the Mokelumne area during the year,

Fluctuations of ground-water levels in the Mokelumne area ,4 so far as
they have been discriminai:ed, are ascribed to (1) moving or changing load
on the land surface (for example, passage of railroad trains or trucks);
(2) seismic disturbances or earthquakes; (3) variation of barometric
pressure; (4) ground-water draft by vegetation; (5) infiltration of rain
and certein Indirect effects of rainfall; (6) inflltration of water ap-
plied to the land for irrigation; (7) variation in the discharge of
streams; and (8) pumping from wells., Of these, the first three are ex—
traneous forces, which cause the ground-water level to fluctuate momen~

tarily or through periods of a few hours or days. Each of the other five,

Depth to water and altitude of water surface in observation wells in
T, 4 N., R, 8 E,, Mokelumme area, California: U, S. Geol, Survey typo-
script report, 184 pp., June 22, 1935,

2 Piper, A, M., Thomas, H, E,, and Robinson, T. W., Ground-water
hydrology of the Mokelumme area, californiaz U. 3. Geol, Survey typo-
seript report, pp. 37-40, Oct. 30, 1935,

3 Idem, pp. 46-50.

4 Idem, pp. 52-171.
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on the other hand, may cause cyclic fluctuations whose perlods range from
hours to years but at the same time may tend to depreés or to raise the
ground-water level steadily over a relatively long term, Evaporation ap-
pears not to affect the ground-water level over most of the Mokelumme ares,
although commonly it causes r¢latively large fluctuations in other areas
where the water table is shallow. Fluctuations whose cycles cover a term
of years are common; usually they are the net result of several forces
whose individual effects cannot be diseriminated.

Records by the Pacific Gas & Electric Co. in 1935 for 24 typical wells
follow, These have been selected from the 60 wells that compose three
critical profiles scross the area —- the Victor, Cherokee Lane, and Wood-

bridge profiles.

Ground-water levels in typical wells of the Mokelumme ares, 1935

(Measurements of depth to water made by Pacific Gas & Electric Co.;
except as indicated, levels to measuring points by Emst Bay Municlpal
Utility District.)

6
363FlL., Lillian C, Schleef, Ir- 368P1, G, W, and W, P, Vallem,
rigation well, 12 inches in Domestic well, 8 Inches in
dlameter and 117 feet deep, dlaemeter and 45 feet deep,
500 feet west of road. Meas~ ebout 800 feet west of La-
uring point, top of concrete fayette School and 80 feet
pit curb west of well, 0.4 i north of Kettleman Lane, 15
foot sbove land surface, al- feet south of 8-inch irrige-
titude 40,95 feet above sea tion well 368P2. Measuring
level. point, top of casing, 1.2
feet sbove land surface,
Depth eltitude 25,95 feet,
Date Hour to water
(feet) Depth
. Date Hour to water
Jan. 2, 1935 3:05 p.m. 13,56 (feet)
15 3:00 p.m. 13.80
2b 3:10 pem, 13,98 Jan, 3, 1935 9145 a.m, 13,90
Feb, 6 3:15 pem. 14,10 18 10:00 a.m, 12,63
14 3:05 peme 14,22 30 9:40 a.m, 13,50
27 2:55 pem. 14,42 Feb, 7 9:45 a.m, 13.26
Mar, 12 2:55 p.m. 14.67 18 0135 a.nm, 13,05
25 4:10 p.m, 14,70 28 9:45 a.m, 11.00
Apr, 17 2:50 p.m, 14.12 Mar, 14 9:10 a.m, 12,68
May 9 12:15 peme 12,91 26 9:20 a,m, 12,32
27 3:00 p.m, 12,056 Apr, 18 9130 a.m, 11.73
June 14 2:50 p.m, b 25,60 May 10 9:25 a.m. 11,06
duly 1 2:50 p.m, 12.96 28 9:30 a.ms & 11,80
25 2:40 p.m. 12,81 June” 19 9120 a,m, ¢ 22,58
Sept, & reeesseene (p) July 2 9:40 a.m. 13.97
Oct, 4 3:35 p.m. 12.24 26 93140 a,m, 15.50
Nov. 4 3:05 pem, 12,58 Sept.10 0150 a.m, 16.40
12 2:20 pem. 12,70 Oct, 7 9:00 a.m, ¢ 25,70
21 3:06 p.m. 12,90 Nove B 9:55 a.m. 14.21
Dec, 6 2140 p.m, 13.31 13 9366 a.m, 14,02
16 5110 p.m, 13.50 22 10:00 a.m, 14.00
24 2:15 p.m, 13,60

a Windmill at observation well
pumping.

b Power-driven pump operating in observation well, ¢ Power-driven pump
known to be operating within s quarter of a mile of observation well.
a 445‘ Piper, A, M., Thomas, H. E., and Roblinson, «s OPe clit., pD.

6 The mumber of a well indicates its location with respect to the
official rectanguler land surveys. See U, 3, Geol, Survey Water-Supply
Pgper 619, p. 209.
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Ground-water levels in typical wells of the Mokelumne area - Contimaed

368P1 - Continued - 373B1 - Contlmmed
Depth Depth
Date Hour to water Date Hour to water
(feet) (feot)
Dec. 9, 19356 10:00 a.m, 13,758 Jan, .7, 19356 2:15 p.m, 38,62
18 10:05 a.m, 13,65 21 2135 p.m.  38.56
26 10:00 a.m, 13.58 31 2145 p.m, 37.93
Feb, 11 2:15 pems 37,60
19 2325 peme 37 .60
3638R2, Leland W, Bunch, Domestic Mar. 5 2:20 p.m, 37.67
well, 8 inches in diameter and 15 2:16 pom, J 37.08
85 feet deep, 150 feet north Apr, 8 2:10 p.me 34,77
and 400 feet west from inter- 23 2:05 pem, 34,37
section of Eightmile Road and May 13 2:30 p.m, 34,74
Cherokee Lane, 600 feet east 29 2:30 p.m, 33,61
of 8-inch irrigation well June 20 2:10 pom. 32,06
3636R3, 20 feet east of domes~ July 3 2:40 p.m, 33,10
tic weil 3636RL. Reference 29 2:20 p.m, * 34,78
bench mark, top of well curb Septl.11 1:55 p.m, 36475
1.65 feet north of southeast Oct., 8 2150 p.m,. 37,32
corner, copper nall with leud Nov. 6 2:45 pe.m, 3759
washer, altitude 38,67 feet, 156 11:35 a.m. 37.63
Measuring point (2) top of 29 1:35 p.m, 37.62
caging, 5 feet below land sur- Dec. 10 2:15 p.m, 37.64
face, altitude 33.00 feet, 19 2:30 p.m, 37.64
30 2:30 p.m. 37.62
dan, Y7, 1935 9120 a.m. 16,59
21 10:20 a.m. 16450 37648, R. E., and Buth F, Coker,
31 10:10 a,.m, 16.50 Permanent observation well, 4
Feb, 11 9:55 a.m, 16,40 inches in dlemeter and 40 feet
19 10:00 a.m. 16.40 deep, 2 feet north of Southern
Mar, 5 - 9:50 a.m, 16.64 Pacifle Rallroad right of way,
15 9150 a,m, 16,02 215 feet east of center of
Apr, 8 10:056 a.m, 15.60 Cherokee Lane, Measuring
23 9:50 a.m, 15,10 point, top of casing, 0.4 foot
May 13 10:20 a.m, b 15.5 above land surface, altltude
29 10:15 a.m, 15,07 53.75 feet,
June 20 9150 a.m, 15.24
July 3 9:50 a.m, d 15,50
29 9:50 a,.m, 16,03 Jan, 2, 1935 9:00 a.,m, 256,00
Sept.ll 9:10 a.m, 16,62 15 9:00 a.m,. 24,87
Oct, 8 10:00 a.m, 16.48 25 9:20 a.m, 24,80
Nov, 6 93100 a.m, 16.52 Feb, 6 93115 a.m, 24,74
14 11:30 a.m,. 16.48 14 9105 a.m. 23,76
29 9:00 a.m, 16.48 21 8145 a.m, 24,88
Dec, 10 8:50 a.m, 16.47 Mar, 12 9100 a.m, 25.23
19 9:00 a,.m, 16.48 25 9100 a.m, 25,65
30 9100 s.m. 16,46 Apr, 17 8:40 a.m, 25416
May 8 11310 a.m, 24,50
27 9106 a.m. 24,53
373Bl. dJacob Knoll, Permanent ob- June 14 9:05 a.m. 24,68
servation weéll, 8 inchee in July 8 9100 a.n, 25,64
dlemeter and 48 feet deep, 26 8:45 a.m, 25430
1,000 feet west of Soucie Pond, Sept. 5 9:00 a.m, 25.80
1,000 feet northesst of irriga- Oc 4 9:25 a.n, 25.87
tion well 373B2. Reference Nov. 4 9130 a.m,  25.68
bench mark, 180 feet north of 12 9:15 a.nm, 26439
well, in root of oak tree, cop- 21 9115 am, 26422
per nall with washer, altitude Dec., 6 9106 a.m. 264,16
79,54 feet, Measuring point, 16 9:15 a,m, 24,96
top of caging at south side, 24 9120 a.m, 24,89

1.4 feet sbove land surface,
altitude 81,85 feet,

b Power~driven pump operating in observation well,
d Pump in obgervation well stopped a short time before measurement.
J Adjacent land wet from irrigation.

»
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Ground-water levels in typical wells of the Mokelumne area - Continmued

377Jl, J. and Rachel K, Goetken,
Irrigation well, 10 inches in

3710K3 ~ Continued

diameter and 49 feet deep. Depth
Two irrigation wells and one Date Hour to water
service-station well within (feoet)
400 feet, Reference bench

mark, sbout 370 feet northwest Mar, 15, 19356 12:20 p.m, 48,90
of well, in the southwest angle Apr. 8 12:30 pem. 48,35
of Cherokee Lane and T-road 23 12:15 pems c¢ 51.92
west, in .center of east side May 13 12336 pema 652.78
of a square concrete sewer 29 12:40 p.me 47,71
trap, chiseled square, alti- June 20 12:15 peme 48,00
tude 50,58 feet (by U, S. July 3 12:40 p.m. 48,10
Geol. Survey). Measuring 29 12:20 p.m. 49,26
point (3), pump-house floor Sept.l1l 11:45 a.m, 47.26
south of well, brass nail Oct. 8 12:45 p.m. 45,15
with washer, 1.0 foot above Nov. 6 12:45 p.m,. 43,55
land surface, altitude 15 10:46 a.m. 43,09
53,65 feet. 29 12:40 p.m. 42,60
Dec, 10 12:25 pem, 42,22

Dopth 19 12:35 pem, 41,97

Date Hour to water 30 12:35 p.m. 42,20

(feet)
3710K4., Edward Preszler, Perma-

Jan, 2, 1935 8:45 a.m. 31,68
15 8:45 a.m. 31.50

25 9:00 a.m, 31.22
Feb, 6 9:00 a,m, 31.07
14 8:45 a.m. 31.27
27 8:30 a.m, 31,30
Mar, 18 8:40 a.m, 324,30
25 8:45 a.m, 33.00
Apr. 17 8:25 a.,m, 33.91
May 8 (b)
27 8:50 a.m, 34.75
June 4 8:50 a.m, 35.26
July 1 8:45 a.m. 35.45
25 8:30 a.m. 35.19
Sept. 5 8:40 a.m. 34,70
Oct. 4 9:05 a.m, 33,48
Nov, 4 9:10 a.m, 32,50
12 9:00 a.m, 32.40
21 8:55 a.m. 32429
Dec., 6 8:45 a.m, 31.82
16 9:00 a.m. 31.62
24 9305 a.m. 31.65

3710K3, Edward Preszler, Permanent
obgervation well, 10 inches in
diameter and 57 feet deep, about
50 feet west of Locust Avenus,
6 feet east of companicn well
3710K4, and 100 feet northeast
of lé-inch irrigation well
3710K1. Reference bench mark,
in base of transformer pole
33 feet west of well, copper
nail, altitude 74.52 fest.
Measuring point, top of caaing
at south side, {.2 Teet above
land surface, altitude 73,79
feet,

Jan, 7, 1935 12115 p.m. 41.60
21 12245 p.m, 41,80

31 12:35 p.m. 42,34
Feb, 11 12125 pem. ¢ 44,30
19 12:30 pem. 45,30
Mar, § 12:25 pem, 47.10

nent obsgervation well, 12
inches in dismeter to 121
feet, 10 inches to 190 feet.
Measuring point, top of casing
at south side, 0.7 foot above
land surface, altitude 73,07

feet.
Jen. 7, 19356 12:15 p.m. 40,7C
21 12145 pem. 40,90
31 12:35 p.m. 41,90
Feb, 11 12:25 pem, ¢ 43.38
19 12:30 pem. 44,50
Mar, 5 12:25 pem,. 46,17
15 12:20 pem. 47,95
Apr, 8 12:30 p.m. 47,09
23 ,212:15 pems ¢ 49.90
May 13 12135 pem. 50,07
29 12:40 p.me 48,00
June 20 12:15 pem. 47,.88
July 3 12:40 pem. 48,07
29 12:20 p.m, 48,95
Sept.11 11:45 a.m. 46,78
Oct, 8 12:45 pem, 44,06
Nov, 6 12:45 p.m, 42,37
15 10:45 a.m, 42,14
29 12:40 a.m. 41,60
Dec. 10 12:25 p.n. 41,32
19 12:35 pems 41.10
30 12:35 pem, 41,60
3715P2. Eugene R, Hieb., Permanent
obgervation well, 10 inches in

diameter and 55 feet deep, 200
feét north of l4-inch irriga-

tion well 3722Bl.

Reference

bench mark, 16 feet south of
woll, at northeast cormer of
garage, in top of congrete

curb, chigeled square, alti~

tude 67.29 feet,

Measuring

point (2), top of instrument
shelf, 3.5 feet above land
surface, altitude 70,34 feet.

b Power~driven pump operating in observation well.
¢ Power~driven pump known to be operating within a quarter of a mile

of obsgervation well,
77056 0—36——3
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Ground-water levels in typical wells of vhe Mokelumme area - Continued

3715P2 - Continued

Depth
Date Hour to water
(feet)

Jan, 7, 1935 11:50 a.m, 44,70
1 12:25 p.m, 44,85

31 12:10 p.m, 44,30

Feb, 11 12:00 m, 44,03
19 12:05 p.m, 44,05

Mer, 5 12:00 m, 44,18
15 11:55 a.m. 45,10

Apr, 8 12110 p.m. 47.10
23 11:50 a.m, 45,94

May 13 12:10 p.m. 47.17
29 12:15 p.m, 48,89

June 20 11:35 a.m. 50,35
July 3 12:15 pem, 48,60
29 12:00 m, 51,45
Sept.11 11:20 a.,m, 48,87
Oct., 8 12:20 p.m, 47.42
Nov, 6 12:15 p.m. 46,30
15 10:15 a.m, 46,03

29 sssevesses 45,60
Dec, 10 12:00 m, 45,35
19 12:10 p.m. 45,13

30 12:10 p.m, 44,93

3719A2, C. M. Ferdun. Permanent
observation well, 4 inches in
diameter and 40 feet deep.
Two irrigation wells within
300 feet, Reference bench
mark, 45 feet north of well,
in southeast angle of inter-

section of Cherokee and Harmey
Lanes, on top near east end of

culvert headwall, chiseled
square, altitude (by U. S.
Geol. Survey) 47.54 feet.
Measuring point, - top of cas-
ing, 0.5 foot above land sur-
face, altitude 48.82 feet.

Jen, 7, 1935 9150 a.m,
21 9150 a.,m,
31 9:40 p.m,
Feb, 11 93125 aeme
19 9:30 a.m,
Mar, & 9:20 a.m,
16 9120 a.m.
Apr, 8 9135 a.m.
23 9120 a.m,
May 13 9:50 a.m,
29 9:45 a.m.
June 20 9:20 a.m.
July 3 9120 a.m.
29 9120 a.m,
Sept.ll 8:40 a.m,
Oct, 8 9:30 a.m,
Nov, 6 10:00 a.m.
14 1:45 pe.nm.
29 10:00 a.m.
Dec, 10 9150 a.m,.
19 10:00 a.m.
30 9155 a.m.

31.88
31.45
31.25
31.03
30492
30,62
30,70
31.20
31.53
31,77
51.95
32,80
29.21
3l.72
33.85
33.70
53409
32,90
32,48
32,22
32,02
31,79

3727F3, John F, Heitzmarnm, Perma-

nent observation well, 8
inches in diameter and 46 feet
deep, 100 feet northwest of
8-inch irrigation well 3727F2.
Reference bench mark, about
225 feet southeast of well,
along south edge of Lilveoak
Road, in base on north side
of power pole, copper nail
with washer, altitude 61.24
feet (by U. S. Geol. Survey).
Measuring point, top of cas~
ing, 1.7 feet sbove land sur-
face, altitude 61,12 feet.

Depth
Date Hour to water
(feet)

Jan., 7, 1935 3:55 pem. 39,17
21 4:15 p.m, 39,06

31 4135 pom. 38.94

Feb, 11 31556 p.m, 38.80
19 4:10 pen, 38,75
Mar, 5 4:10 p.m. 38455
15 5155 peme 38,50

Apr. 8 3:55 p.m, 38,28
23 3:40 p.m, 38,27

Mey 13 4:00 p.m, 38.36
29 4:00 p.m. 38436

June 20 33135 peme 38,78
July 3 4:00 pe.me 39.24
29 3140 p.m, 39,74
Sept.ll 3:30 p.m. 40,256
Oct, 8 4:05 pem, 40.25
Nov, 6 4:05 pom, 39.88
15 12:55 p.m. 40,80

29 3:35 p.m, 39,62

Dec, 10 3:45 p.m. 394,50
19 3355 p.m,. 39.40

30 3:50 p.m. 39.26

3730E2. W, L., Flanigan. Domestic

well, 6 inches In diameter and
59 feet deep, about 100 feet
south and 300 feet east of the
intersection of Cherokee Lane
end Liveocak Road. Two irrige-
tion wells within 400 feet.
Reference bench mark, about
150 feet north of well, along
north edge of Liveoak Road, in
base on south side of 18-inch
fir tree, copper nail with
washer, altltude 42,80 feet
(by U, S. Geol. Survey).
Measuring point (2), btop of
casing, 8.5 feet below land
surface, altitude 33.30 feet.

Jan.

Feb.
Mar.
Apr,

7, 1935 9:40 a.m, 17,67
21 10:00 a.m, 17.50

31 9:50 a.m, 17 .35
11 9:35 a.m. 17,09
19 9:40 a.m, 16,95
5 9:30 a.,m, 16.85
15 9:30 a.m, 16,76
8 9:45 a.m, 16,59
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Ground~water levels in typical wells of the Mokelumme area - Continued

3730E2 - Continued 4634R1 - Continued
Depth Depth

Date Hour to water Date Hour to water
(feet) (feet)
Apr. 23, 1935 9:30 a.m. 16.55 Jan. 2, 1935 3:15 pems 12,71
May 13 10:00 a.m, 17.26 15 3:05 pems 12,93
29 9:55 a.m. 17.95 25 3:20 p.m. 13.58
June 20 9:30 a,m, 20,40 Feb, 6 3:25 p.m. 14,07
July 3 9130 a.,m, 4 22,78 14 3:20 peme 14,33
29 9130 a.m, 23.90 27 3:10 p.me 14.68
Sept.ll 8:50 a,m. 22,88 Mar, 12 3:05 pome 14,77
Oct, 8 9:40 a.m, 21,82 25 4:15 pem, 15,04
Nov, 6 10:10 a.m, 19,50 Apr. 17 3100 pem, 14,30
14 1:55 pem. 19,16 May 9 1140 pom. 6429
29 10:10 a,m, b 19.58 27 3:15 p.me 9.56
Dec, 10 10:00 a.m, 18,40 June 14 3105 p.m, 2.80
19 10:10 a.m, 18.30 July 1 3:05 p.m, 10,33
30 10:05 a,.m, 18,07 25 2:55 pene. 10,93
Sept. 5 3:00 p.m, 11.15
Oct, 4 3:45 pem, 11,00
4612R1, G. A, Jahant, Domestic Nov, 4 3:10 pem, 11,10
well, 6 inches ln diameter and 12 3:00 p.m, 11,35
84 feet deep, about 200 feet 21 3:15 pem. 11.68
west and 100 feet north from Dec, 6 2:50 pem, 12,356
intersection of Cherokee Lane 16 3115 peme 12,70
and Jahant Road, 400 feet 24 2125 pem, 12,91

southwest of 10-inch irriga-
tion well 4612R2. Measuring
point (2), top of tile casing, 4636A1, D, D, Smith and S, H, and

18,4 feet below land surface, I, Zimmerman, Unused well, 6
altitude 38,94 feet (by U, 8. inches in dlameter and 35 feet
Geol. Survey). deep, about 100 feet east of

12-inch irrigation well 4636A2,
Measuring point, top of casing,

Jan. 2, 1935 11:10 a.m. 13.97 level with land surface, al-
15 11:05 a.m, 13.72 titude 49,90 feet,

29 11:30 a.m, 13,50

Feb, 6 11:20 a.m, 13,20
14 11:15 a.m, 13,08 Jan, 2, 1935 2:25 p,m, 21,60
27 10:55 a.m. 12.80 15 2:15 pom,. 21,80
Mar, 12 10:55 a.m. 12,58 25 2:3Q p.m. 21,77
25 11:15 a.m, 12,35 Feb, 6 2135 p.n, 21,70
Apr, 17 10:50 a.m, 11.87 14 2:30 p.me 21,80
May 8 2:50 p.m, 11.55 27 2120 p.m, 21,94
27 11:10 a.m, 11.86 Mar, 12 2:15 pem, 22,07
July 25 10:50 a,m, 15,77 25 3125 p.m, 23.65
Sept. 5 11:15 a.m. 16.87 Apr., 17 1:05 p.m, 24,30
Oct, 4 11:40 a.m. 16,42 May 9 11:40 a.m, 21,59
Nove 4 11:45 a.m, 15.72 27 2:25 p.m, 21,69
12 11:30 a.m. 15.55 June 14 2115 p.ms ¢ 24,95
21 11:20 a.m, 15,34 July 1 2:15 pem, 22,15
Dec, 6 11:10 a.m, 15,02 25 2:10 pem, 22,07
16 11:20 a.m, 14,78 Sept. 5 2120 p.m, 21,80
24 11:25 a.m. 14,30 Oct, ¢ 2:$5 pom. 20,82
Nove 4 2:05 p.m. 21,03
12 1:45 peom. 21,32
4634Rl. E. M, Smith, Unused well, 21 2:25 pem, 21,60
10 inches in diameter and 34 Dec, 6 2:00 p.m. 21.87
feet deep, in northwest angle 16 2:30 pem, 21,562
of intersection of Southern 24 1:35 p.m, 21,37

Pacific Rallroad and Wood-
bridge Road, about 350 feet
southwest of Smith Lake,
Measuring point (2), top of
outer casing, 0,2 foot above
%ang surface, altitude 43.46
eet.

b Power-driven pump operating in observation well.

¢ Power-driven pump kmown to be operating within a gquarter of a mile
of observation well,

d Pump in observation well stopped a short time before messurement.
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Ground-water levels in typical wells of the Mokelusme area - Continued

471503,

Robert L, Carter. Perma-
nent observation well, 8
inches in dlameter and 64
feet deep, about 300 feet
south of Jahant Road and

76 feet southeast of dwelllng.
Four domestic and irrigation
wells within 800 feet. Meams—
uring point, top of casing,
1.0 foot above land surface,
altitude 93,05 feet.

4722Q4.

Adolphus Eddlemon, Perma~-
nent observation well, 10
inches in diameter and 51 feet
deep, about 50 feet north of
Acampo Road, 5 feet north of
companion well 4722Q5. Three
irrigation wells within 800
feet. Measuring polnt, top
of casing, 0.8 foot above land
surface, altitude 84.41 feet.

~Tepth
Depth Date Hour to water
Date Hour to water (feet)
(feet)
Jen, 14, 1935 11:25 a.m. 42,80
Jan., 14, 1935 12310 p.m. 51435 24 11:20 a,m, 42,62
24 12:00 n, 51,30 Feb, 5 11:20 a.m, 42,44
Feb, 5 12:05 p.m, 650.94 13 11:25 @ Me 42,34
13 12:05 pem. 50.97 26 11:30 a.m, 42,20
26 12:10 pem. 50,82 Mar, 8 11:30 a.m, 42,07
Mar. 8 12:10 pem. 51.80 22 11:15 a.m. 42,29
22 12:00 m, 50,60 Apr, 16 11:15 a.m. 42,02
Apr. 16 12:00 m. 50,54 May 7 12:10 p.m,. 41,96
May 7 12:50 p.m. 50,27 23 10:35 a.m,. 42,16
23 11:20 a.m. 50440 June 12 10:50 a.m, 43.18
June 12 11:30 a.m, 50.91 28 11:15 a.m, 44,156
28 11:45 a.m. 51.64 July 24 11:05 a.m. 45,40
July 24 12:00 m, 52,78 Aug. 29 11:16 a.,m, 45,70
Aug. 29 11:55 a.m. b53.55 Octe 3 11:30 a.m, 45,10
Qcte 3 12:10 p.m, 53,30 10 113130 a.m, 44,88
10 12:10 p.m, 53,17 Nov., 8 11:45 a.m, 43,76
Nov, 7 12:25 p.m. 52.656 20 11:40 a.,m, 43,42
20 12:15 pem. 52436 Dec., & 11:35 a.m. 42,98
Dec, 13 12:10 p.m. 52,02 13 11:30 a.m, 412,82
23 12:15 p.m. 51.88 23 11:40 a.m, 42,65
4718N3, Martha Eddlemon., Permanent 4722Q5. Adolphus Eddlemon., Per-
observation well, 4 inches 1ln manent observation well, 10
diameter and 45 Peet deep, along inches in diemeter and 266
north edge of Peltier Road and feet deeps Measuring point,
70 feet east of Cherckee Lane, top of casing, 0.2 foot above
Four irrigation wells within land surface, altitude 84,03
900 feet, Measuring point, top feet,
of casing, 0.8 foot abave {ana
surface, altitude 59.84 feet
(by U. 8. Geol. Survey). Jan, 14, 1935 11125 a.m,  41.60
24 11:20 a.m, 41.58
Feb, 5 11:20 a.m, 41,30
Jan, 2, 1935 10:25 a.m. 35485 13 11:25 a.m, 41,35
15 10:26 a.m. 35650 26 11:30 a.me 41,156
26 10145 a.m, 35.21 Mar, 8 11:30 a.m, 41,34
Feb., 6 10140 a,m, 34.86 22 11:156 a.m, 43,70
14 10:{0 a.Me 34.86 Apr, 16 11:15 a,m. 42,14
21 10:10 a.m, 34.46 May 7 12:10 p.m. .02
Mar, 12 10:10 a.m, 34.30 23 10:35 a.me J 47.36
25 10:30 a.m, 34,10 June 12 10:50 a.me 49,16
Apr. 17 10310 a.m. 33,67 28 11:15 a.m. 51,40
May 8 12:25 p.m, 356,61 July 24 11:06 a.m, 52,83
27 10:25 a.m. 34,45 Aug. 29 11:16 a.m, 40,20
June 14 10:15 a.m, 38,76 Oct, 3 11:30 a.me 48,70
July 1 10215 a.m. 41,41 10 11:30 a.m. 45,08
25 10:06 a.m. 43,20 Nov, 8 11:45 a.m. 42,70
Sept. & 10:25 a.m. 42,65 20 11:40 a.m. 42,39
Oct. 4 10:556 a.m. 40,54 Dec., B 11:35 a.m. 41,95
Nov. 4 11:00 a.m, 38445 13 11:30 a.m. 41,33
12 10:45 alme 38,13 23 11:40 a,m, 42,74
21 10:40 a.m, 37.72
Dec, 6 10:25 a.m. 37.16
16 10340 a.m, 368,76
24 10:45 a.m. 36456

J Adjacent land wet from irrigatiom.
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Ground-water levels in typical wells of the Mokelummne area - Contlnued

4727P1, Frank H, and Leonard W.
Buck, Permanent observation

4730J2 - Continued

well, 10 inches in diameter Depth
and 49 feet deep, along west Date Hour to water
edge of county road and 150 (feet)
feet north of angle in road
from south to east, 800 feet Nov. 4, 1935 10:35 a.m. 18.57
west of 12-inch irrigation 12 10:15 a.m, 18,30
well 4734G1. Measuring point, 21 10:15 a,m, 18.27
top of casing, 0.9 foot above Dec. 6 10:00 a.m, 17.92
land surface, altitude 82.10 16 10:10 a,m, 17.80
feet, 24 10:15 a,m, 17.85
Depth
Date Hour to water 4731J3. Charles H, Woest., Domestic
(feet) well, 6 inches in diameter and
60 feet deep, about 50 feet
Jan. 14, 1935 11:05 a.m, 35479 east of Chenokee Lane, 60 feet
24 11:00 a,m, 35465 south of dwelling, and 700 feet
Feb, 5 11:00 a.m. 35,45 north of the Mokelumme River,
13 11:05 a.m,. 35425 Four irrigation and domestic
26 11:05 a.m, 35,03 wells within 600 feet, Meas-
Mar, 8 11:10 a.m. 34,95 uring point (4), top of cas-
22 10:55 a.m, 34,95 ing, 11.2 feet below land sur-
Apr. 16 10:55 a.m, 34,92 face, altitude 46,55 feet (by
May 7 11:50 a.m. 34,90 U. S, Geol. Survey).
23 10:15 a.m,. 32.26
June 12 10:30 a.m. 30.30
28 10:50 a.m, 30.82 Jan, 2, 1935 9:30 a.m, 14.25
July 24 10:40 a.m, J 33.02 15 9:30 a.m, 14,30
Aug, 29 10:50 a,.m, 34.7%8 25 9155 a.m, 14,33
Qct. 3 10:50 a.m, 34,90 Feb, 6 9140 a.m. 14,16
10 11:10 a,m, 35.00 14 9:35 a.m, 14.10
Nov. 8 11:25 a.m, 34,75 27 9:15 a.m, 14,10
20 11:15 a.m, 34.68 Mar, 12 9:25 a.m, 14,17
Dec, & 11:15 a.m, 34,59 25 9135 a,m, 14,70
13 11:10 a.m, 34,61 Apr. 17 9:15 a.m, 14.64
23 11:20 a.m, 34,50 May 8 11:40 a.m. 14,55
27 9135 a.m,. 12,65
June 14 9:30 a.me 9.75
4730J2, Clara A, Barton, Domestic dJuly 1 9:25 a.m, 11.68
well, 4 inches in diameter and 25 9:20 a.me 11,92
48 feet deep (reported), about Septe 5 9:40 a.m, 12,92
125 feet east of Cherokee Lane, Octs 4 10:00 a.m, 12,60
Five irrigation wells within Nov, 4 10:10 a.m, 13,30
1,000 feet, Reference bench 12 9:50 a,m, 13,30
mark, top of concrete pit curb 21 9:50 a.m, 13450
near southwest corner, painted Dec. 6 9:35 a.m, 13,68
arrow, altitude 58.45 feet. 16 9:45 a.m, 13.48
Measuring point, top of casing, 24 9:50 a.m. 13,45
13,6 feet below land surface,
altitude 44,67 feet,
4731N6., Jacob Goehring, Permanent

Jan, 2, 1935 9:565
15 9:55
25 10:20
Feb., 6 10:10
14 10:00
27 9:40
Mar, 12 9:45
25 10:00
Apr. 17 9:40
May 8 12:00
27 9:55
June 14 9:50
July 1 9145
25 9:36
Sept. & 10:00
Oct. 4 10:25

a.m,
oM,
a.m,
a.,
a.m,
alm.
a.m,
Boll,
8l
me

8ele
98 . 9
a.m,.
8.,
a,.m,
Bolle

j Adjacent land wet

17.52
17.36
17.20
17.05
16.95
16.86
16.90
17.17
19,50
19.38
20,24
20.83
21.34
21.40
21.50
20,00

observation well, 4 inches in
diameter end 25 feet deep, 150
foeet east of Cherokee Lane and
400 feet south of the Mokelumne
River. Measuring point, top of
casing, 2,9 feet above land
surface, altitude 47,02 feet
(by U. S. Geol. Survey).

Jan, 2, 1935
15

Feb, 6
14
21
Mar, 12

from irrigation.

9:15
9115
9135
93125
9:20
8:55
9:10

AelMe
Belle
Belle
8eMe
Bollle
Bellle
AeMe

13.97
14,05
14,00
13.79
13.62
13,70
12.80
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@round-water levels in typical wells of the Mokelumme area - Continued

4731N5 - Continued

Depth
Date Hour to water
(feet)
Mar, 25, 1935 9:15 a,.,m, 13.88
Apr. 17 8:55 a.m. 12,30
May 8 11:25 a.m, 11,44
27 9:20 a,m, 8443
June 14 9:20 a.m, h 6,00
July 1 9:10 a.m, 8.98
25 9:00 a,m, 9,76
Sept. 5 9:20 a.m, 9.95
Octs 4 9:45 a.m, 10,48
Nov., 4 9:55 a.m, 11.80
12 9:30 a.m. 12.47
21 9:35 a,m, 12,87
Decs 6 9:20 a.m, 13,22
16 9:30 a.m, 12,96
24 9:35 a.m. 12,80

473461, John J. Schmiedt., Per=-
manent observation well, 8
inches in diameter and 30
feet deep, 500 feet west of
the Mokelumne River, Meas-
uring point, top of casing,
0.7 foot above land surface,
altitude 58.20 feet, hd

Jan, 1, 1935 2:05 p.m. 10.84
21 2:25 p.m, 10,54

31 2:35 p.m. 10,57
Feb, 11 2:05 pem. 9.89
19 2:15 p.m, 92.80
Mar, 5- 1:05 p.m, 9.75
15 2:05 pom, 9.58
Apr, 8 2:00 p.m. 9432
23 12:50 p.m. 9.40
May 13 2:20 peme h 8,55
29 2:20 pems h 3,28
June 20 12:55 peme h 3,60
July 3 2:30 p.m. 6,20
29 2:10 p.m, 8.82
Sept.1ll 1:45 pem,. 9.87
Oct. 8 2:40 p.m, 9.94
Nov. 6 2:35 pem, 9.69
15 11:25 a.m, 9.60
29 1:25 p.m. 9.49
Dec, 10 2:05 pom. 9.57
19 2:10 p.m, 9.45
30 2:20 p.m. 9.45

h Adjacent land flooded.



CONNECTICUT

By W, H. Brothwell
Supervisor of the emergency work project relatling
to ground water in Connecticut

GROUND-WATER PROVINCE AND GEOLOGIC AND GEOMORPHIC ‘DIVISIONS OF THE STATE

The State of Connecticut lles entirely in the ground-water province
known as the "Northeastern Drift Province." This province, which includes
all the area of tﬁe New England States, 1s described by Meinzer in Water-
Supply Paper 489 (p. 311) as follows:

Northeastern Drift Province.--Principal ground-water supplies come
from glacial drift. The till yIelds small supplles to many springs and
shallow wells; the outwash gravels yield very large supplies, notably
on Long Island, Many drilled rock wells recelve small supplies, chiefly
from joints in crystalline rocks or in Triasslc sandstone, Ground water
is generally soft and otherwise low in mineral matter,

Connecticut has three major geologlic and geomorphic divlislons.
Broad belts of crystalline rocks occupy the eastern and western parts of
the State, and a central strip is underlain by Triassic sandstone, shale,
and trap. The crystalline belts are also upland areas characterlzed by
irregularly spaced summlts and steep valleys. The Triassic belt is a
lowland area with prominent ridges, upheld by trap, elongated iIn a general

north-south direction.
HISTORICAL REVIEW OF GROUND-WATER INVESTIGATIONS

The first studies of ground water In Connecticut were made by H. E.
Gregory under the auspices of the Unlted States Geologlcal Survey, His
first report, published in 1904, was followed by studles 1In the Triassic
area of Connecticut by W. A. C. Pynchon and M. L, Fuller, also under the
ausplces of the Federal Survey. Gregory published a second general re-
port on ground water in Connecticut in Water-Supply Paper 114 of the
United States Geologlcal Survey in 1905, and a general report on the re-
lation of the geology of Connecticut to the water supply in the annual
report of the Connectlcut Board of Agriculture in 1906. A comprehensive
report by Gregory and E. E. Ellls was published in 1909 by the United
States Geologlcal Survey as Water-Supply Paper 232, including a detalled
study of water in crystalline rocks by Ellls. In 1911 a cooperative
agreement was made between the Federal and State Surveys, as a result

of which more detalled studles of particular areas were undertaken,
35
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All these studles had many points in common; they all involved systematic
collection of information regarding wells and springs In the area covered
and studles of the quallty of the ground water as shown by chemical anal-
yses, the use of water from underground sources, possible extensions in
the utilization of the ground-water resources, and, to some extent, the
variations of the water table in the different environments.

The several papers and thelr authors are listed in the following
bibliography. Two papers deserve speclal mention -- the report by J. S.
Brown on coastal ground water in relation to the sea water, and that of
O. E. Meinzer and N, D. Stearns on the drainage basin of the Pomperaug
River with speclal reference to intake and dlscharge of ground water.

In connection with the Pomperaug investligation, weekly measurements of
depths to the water levels were made in 22 wells from October 4, 1913,
to December 30, 1916,

Gregory, H. E., Notes on the wells, springs, and ground-water re-
sources of Connecticut: U, S. Geol. Survey Water-Supply Paper 102,
pp. 127-168, 1904.

Pynchon, W, H, C., Drilled wells of the Triassic area of the Con-
?gggfcut Valley: U. S. Geol, Survey Water-Supply Paper 110, pp. 65-94,

Fuller, M, L., Triassic rocks of the Connecticut Valley as a source
;gogfter supply: U. S. Geol. Survey Water-Supply Paper 110, pp. 95-112,

Gregory, H., E., The underground waters of Connecticut: U. S. Geol,
Survey Water-Supply Paper 114, pp. 76-81, 1905.

Gregory, H, E., The geology of Connectlcut In relatlon to 1ts water
supply: Connecticut Board Agr. 39th Ann. Rept., pp. 283-297, 1906,

Ellis, E. E., Occurrence of water in crystalline rocks: U, S.
Geol. Survey Water-Supply Paper 160, pp. 19-28, 1906,

Gregory, H. E,, and Ellls, E. E., Undeprground water resources in
Connectlcut: U, S. Geol. Survey Water-Supply Paper 232, 1909,

Gregory, H. E., and Ellis, A. J., Ground water In the Hartford,
Stamford, Willlmantlic, and Saybrook areas, Connecticut: U, S, Geol.
Survey Water=-Supply Paper 374, 150 pp., maps, 1916.

Ellis, A. J,, Ground water in the Waterbury area, Connecticut:
U. S. Geol. Survey Water-Supply Paper 397, 73 pp., maps, 1916.

Waring, Ge. A., Ground water in the Merlden area, Connecticut:
U, S. Geol. Survey Water-Supply Paper 449, 83 pp., maps, 1920.

Palmer, H, 8., Ground water in the Southington-Granby area, Con-
nectlcut: U, S. Geol. Survey Water-Supply Paper 466, 219 pp., maps,
1921,

Palmer, H. S., Ground water in the Southington-Granby area, Con-
necticut (abstractS: Washington Acad. Sci. Jour., vol. 12, no. 1,
Ppe 19-20, January 4, 1922.

Palmer, H, S., Ground water in the Norwalk, Suffield, and Glas-
tonbury areas, Connecticut: U, S, Geol, Survey Water-Supply Paper 470,
171 pp., maps, 1920,

Palmer, H. S., Ground water in the Norwalk, Suffleld, and Glas-
tonbury areas, Connecticut {abstract): Washington Acad. Sci. Jour.,
vol. 11, no. 21, p, 510, December 19, 1921,
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Brown, J. S., Relatlon of sea water to ground water along coasts:
Am, Jour, Sci., 5th ser., vol. 4, pp. 274-294, 7 figs., October 1922,
Brown, J. S., A study of coastal ground water, with speclal refer-
ence to Connecticut: U, S, Geol, Survey Water-Supply Paper 537, 101 pp.,
maps, 1925,

Brown, J. S., Ground water in the New Haven area, Connectlcut:
U. S. Geol. Survey Water-Supply Paper 540, 206 pp., maps, 1928,

Meinzer, 0. E,, and Stearns, N. D., A study of ground water in the
Pomperaug Basin, Connecticut, with speclal reference to intake and dis-

charge: U. S. Geol. Survey Water-Supply Paper 597, pp. 73-146, maps,
1929.

PRESENT STUDIES

The present studies of ground water in Connecticut were started in
October 1934 as a project of the Federal Emergency Rellef Administration,
sponsored by the State Planning Board, the State Water Commlssion, and
the United States Geological Survey. The technical direction of the work
was undertaken by the United States Geological Survey. The project is
being continued by the Works Progress Administration under the sponsor-
ship of the State Planning Board, with technlcal direction by the United
States Geological Survey, The Comnecticut Stete Water Commission 1s also
continuing in an advisory capacity.

The project was begun in the Hartford and Torrington areas, in the
northern part of the State and in the New Haven and Bridgeport areas,
along the coast. The work in the northern part of the State consists
of a partial inventory of wells and springs and weekly observations at
selected wells, Detailed topographic maps of the selected wells have
been made, and the altitudes of many of the wells have been determined.
The work in the coastal belt consists of an inventory of wells and
springs in the several towns, the selectlion of wells for perlodic obser-
vation, the mapping of these selected wells, the determination of thelr
altitudes, and tests of the chloride contents of the waters of almost
all wells and springs visited to determine the effects of the salt water

on Long Island Sound on the ground water.
OBSERVATION-WELL PROGRAM

Most of the observation wells in the Hartford and Torrington areas
(including Burlington) were selected in the later part of 1934, and ob-
servation work on them was continued throughout 1935. Scheduled obser-
vations on a few of the selected wells were discontinued for reasons
such as unsultability of wells for observation, unfavorable attitude by

the owners, or replacement by more satisfactory or more accessible wells.
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The following table shows the number of observation wells on which meas-
urements were started in 1934 and in 1935 and the number on which obser-

vations were discontinued during 1934 and 1935:

Number of observation wells

"Und
Area Started Started Discontinued Discontinued obseivjﬁion
in 1934 in 1935 in 1934 in 1935 Jan. 1,1936
Hartford and
Torrington 163 0 5 12 146
Bridgeport 18 28 0 10 36
New Haven 0 86 0 7 79
Total 181 114 5 29 261

The number of measurements made in the several areas, including all
well and spring census measurements, is as follows: In 1934, Hartford
and Torrington 1,655, New Haven 586, Bridgeport 440, total 2,681l; in 1935,
Hartford and Torrington 7,813, New Haven 2,818, Bridgeport 2,561, total

13,192, The grand total to January 1, 1936, is 15,873 measurements.
CONDITIONS OF PERIODIC OBSERVATION

All observation wells are measured weekly on an appointed day of the
week (for example, Monday for wells in the Hartford and Torrington areas),
except that on a few occasions it has been necessary to measure certain
wells a day before or after the scheduled day. Every measurement to date
has been made by a project employee, These men are assigned to visit and
measure certain observation wells only after being thoroughly acquainted
with the routes, owners, and measuring points., It is considered necessary
to take a new observer around to the wells at least twice, in order to in-
sure familiarity with local conditions. Once a field man is acquainted
with certain observation wells and is obtaining the necessary cooperation
from the owners, it is desirable to keep him reading the same wells, For
each observation-well route, however, there are at least two employees
familiar with the details of the wells, so that even in emergencies the

scheduled observations are carried out,
ESTABLISHMENT OF MEASURING POINTS AND BENCH MARKS

All measuring points on observation wells are as permanent as is
practicable., The description of the individual measuring points appears

on all well-measurement records, The points are generally shown by
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orange paint marks on the well tile or curbing, knife cuts, or keel marks.
Where it 1s impracticable to deface the well with marks of the more per-
manent type, keel 1s used, and the marks are renewed perlodically.

In the Hartford and Torrington areas reference bench marks have been
selected convenient to all observation wells, The determination of alti-
tudes above sea level by instrumental leveling from accurate bench marks
was started July 17, 1935. Bench marks of the United States Geological
Survey and the United States Coast and Geodetlic Survey were used, sup-
plemented by marks of the Connecticut State Highway Department that were
known to be reliable, In a few places accurate bench marks of the above-
named agencles were not available, and it was necessary to utilize town-
survey markers, such as those of the Metropolitan District of Hartford,
or to postpone leveling. No instrumental leveling has been done to
date in the coastal belt, and no permanent measuring points other than
painted or chaTked marks have been established for any wells in that
belt. Accurate altitudes were determined in 1935 for a total of 56 ob-
servation wells, of which 30 are in the Hartford northwest loop and 26

in the Hartford southwest loop.



FLORIDA
By V. T. Stringfield

Measurements of water levels and artesian pressure in wells in
Florlda have beven made in connection with a cooperative ground-water in-
vestigation conducted by the Florlda State Geologlical Survey and the
United States Geologliral Survey in the fiscal years 1931, 1932, 1933,
and 1936, and an investigatlion of the artesian conditions and head in
the periinsular part of the State, with funds provided by the Publie
Works Administration, in the fiscal years 1934 and 1935, Measurements
were made chiefly by F. C., Westendick and the writer, but some were made
by D. S. Wallace, district engineer, Unlted States Geologlcal Survey,
and his assistants, and some in 1930 by D. G. Thompson. Many of the
measurements were made In Duval, Seminole, Orange, Manatee, and Sara-
sota Counties, Two automatic water-stage recorders have been ln oper-
ation since 1930, one on a well near Sarasota and the other on wells
in Jacksonville, Records of water levels and arteslan pressure prior
to 1930 are given in several published reports of the Federal and State
Geologlcal Surveys, especlally in "Geology and ground waters of Florida,"
by G. C, Matson and Samuel Sanford, which was published In 1913 as Water-
Supply Paper 319 of the Federal Survey., Many of these earlier records
were reported by the owners or drillers of the wells.

The wells that have been measured slince 1930 are drilled wells and

range from less than 100 feet to as much as 1,000 feet in depth and from
about 2 to 12 Inches In dlameter. They are chlefly arteslan wells and
should be distingulshed from the shallow water-table wells that are
essentlally Independent of the pressures In the artesian reservoir.
Some are In areas that are affected by large withdrawals from pumped or
flowing wells, some are in areas affected by artifliclal recharge through
dralnage wells, and some are in areas that are not appreclably affected
by artificlal withdrawal or recharge.

On nonflowing wells the measuring point, from which the depth to
water 1s measured, 1s the top of the well casing., On flowing wells the
measuring point 1s usually a point on the well to which the pressure
gage or other device for determining the pressure 1s attached, The al-
titude of all measuring points with reference to the land surface at
the wells has been recorded, A few of the measuring polnts are tled to

Government bench marks with mean sea-level datum,
40



WATER LEVELS AND ARTESIAN PRESSURE, 1935 41

Measurements made during 1930 and 1931 in Sarasota County are re-
corded on pages 184 to 194 of the Twenty-third and Twenty-fourth Annual
Report of the Florida State Geolo.gical Survey, 1933. Measurements of
water levels or pressure heads made from 1930 to 1934 in other parts of
the Florida peninsula are reported in U, S, Geological Survey Water-Supply
Paper 773-C. The records of measuroments made during 1935 in the Florida
peninsula and a few in west Florida are atill unpublished but are availe
able to anyone ‘who desires them,

About 500 measurements were made during 1935. About 100 wells in
Orange and Seminole Counties were measured at least once during the field
season, of which 75 wells were measured more than once, 50 were measured
in boith September and October, and 25 were measured weekly or daily dur-
ing certain periods, About 75 wells outside of Orange and Seminole
Counties were measured at least once., The two water-stage recorders were
in operation during 1935, Prior to 1935 about 500 wells were measured
one or more times,

The measurements in wells in Orange County during September and
October 19356 show that at the end of this 2-month period the water levels
in this county were in general about 2 feet higher than at the beginning
of the period. This rise was caused chiefly by artificial recharge
through drainage wells and perhaps partly by natural recharge., Fluctu-
ations of as much as 10 feet within a few weeks are not unusual in this
area, The water levels in September 1935 were about as low as has been
indicated by any measurement since 1930, except during May 1933, when
they were asbout 2 to 4 feet lower,

The measurements in wells in Seminole County in September and
October 1935 show that the water levels were about 1 to 2 feet higher
in October than in September, giving some indication of natural recharge,
The measurements indicated that the water levels during September 1935
in a part of Seminole County were about 1 to 2 feet higher than during
May 1933, Part of the wells in this county are within an area affected
by large withdrawal of water, and measurements made during the winter
season of heavy draft (November to March) doubtless will reflect that
influence.

The moat nearly complete record of water levels in Florida is that
of the well on the Palmer farms, near Sarasota, on which a continuous
water-stage recorder has been in operation since October 1930, The
record of that well shows the influence of draft from nearby wells.
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The water level in the well was about 3 feet lower In 1935 than when the

record started in 1930, with slight fluctuations in 1935, During peri-
ods when the fluctuations are not large,the influence of changes in
atmospheric pressure is reflected in the water levels in the well. The
artesian wells near the coast in Sarasota County show the influence of
the ocean tides.

Records of an arteslan well at Jacksonville Beach, in Duval County,
show a semidally fluctuation in water level of 1 to 2 feét, which 1s un-
doubtedly ceused by the ocean tide, as the maximumm level occurs approx-
imately at high tlde and the low level at low tide., The preasure re-
corder on a well in the Water Works Park at Jacksonville indicated a
fluctuation of about 18 feet, but thls 1s doubtless caused largely by
changes in the draft from the wells that furmish the public supply and
possibly in part by changes in draft from industrial wells,

In general fluctuations of the water levels .in the artesian wells
in the Florida peninsula are small except in or near areas of natural
or artificial recharge, where the fluctuatlion may be as much as 10 feet,

and in areas affected by pumped or flowing wells,



HAWAII

By H. T. Stearns

INTRODUCTION

The Hawaiian archipelago consists of 21 islands. The largest are
Hawali, Maul, Molakai, Oahu, Kaual, Niithau, Lanail, and Kahoolawe; the
others are small islets, reefs, and shoals. Honolulu, the capital of the
Territory, is on Oahu. Prior to the arrival of the white man the Hawallans
obtained their water chiefly from springs and from wells along the coast.,
Some of these wells were cracks in rocks where fresh water flowed seaward,
which they walled up on the seaward end to prevent the free Inflow of ocean
water, Others were shailow dug wells, In a few places large springs la-
sued from the ocean floor close to shore, and divers obtained fresh water
from these springs 1in gourds.

The development of the sugar-cane industry created a great demand for
both surface and ground water. Except for a few spring-fed rivers, the
streams are flashy even in the wettest areas, because of the high perme-
abllity of the rocks. Likewlse reservoirs tend to leak badly, and most
of the slopes are so steep that reservoilrs of large capaclty are scarce.
These conditions have caused a steady increase in the development of
ground water from basalt, both by high-~level tunnels and by wells pumping
from the basal zone of saturation, Additional small supplies of ground
water are obtained from dug wells in the coastal-plain sedimentary depos-
its on Oahu and to a lesser extent on the other islands, The chief water-
bearing rock in these deposits is reef limestone,

The essential problem in Hawail 1s to obtain water free from salt,
because the fresh water floats upon salt water according to the Ghyben-
Herzberg principle except where the water is confined in the dike com-
plex or perched at high levels on ash or soll beds. At the present time
water 1s pumped from wells in large quantities on the i1slands of Mauil,
Oghu, and Kaual end to a lesser extent on Hawail, Each year brings about
an appreclable increase in the number of wells and in the amount of ground
water used, For example, in 1936 five wella of the Maul type are to be

constructed on Oahu with a total capaclty of about 40,000,000 gallons a day.

1 BStearns, H. T., and Vakavik, K., N,, Geology and ground-water re-
sources of the Island of Oahu, Hawali: Hawalli Dept. Public Lands, Div.
-Hydrography, Bull. 1, pp. 65, 237, 1935,

2 TIdem, pp. 324-325. 43
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The first well drilled in the Hawaiian Islands was completed at
Honoullulil, near Ewa, Oahu, on September 22, 1879. It 1s a flowing well
and 1s known as the Ploneer well (U.3.G.S. well 26'7)'. The success of this
well gave impetus to further drilling, Flowing wells have been obtained
only on Oahu and Kaual, because they are the only islands having areas of

coastal-plain sedimentary rocks extensive enough to form arteslan basins.
HISTORY OF WATER-LEVEL MEASUREMENTS ON OAHU

The first systematic water-level measurements on Oahu were made in
1910 by T. F. Sedgwick, an employee of the Public Works Department, as a
result of a visit by W. C. Mendenhall, then in charge of ground-water
investigations for the United States Geological Survey. Mr. Sedgwick
measured most of the wells then in existence on Oshu, made systematlic
monthly readings of static heads of wells distributed about the 1sland,
and determined the salt content of a large number of samples of well water.
This work was confinued until 1916, and the data so collected have been
essential in all subsequent investigations. Since 1917 the water-level
measurements have been made by the Division of Hydrography of the office
of the Commissioner of Public Lands, Territory of Hawail, Because of
lack of funds the collection of well data was reduced between 1919 and
1921, and the work was entirely dropped from 1921 until 1923. Since 1923
monthly measurements have been made of certain observation wells in most
of the artesian areas on Oshu, and since 1930 these measurements have
been made by the Division of Hydrography in financial cooperation with
the United States Geological Survey. The Honolulu Sewer and Water Com-
mission and its successor, the Honolulu Board of Water Supply, have made
many water-level measurements in Honolulu since 1929. From 1931 to 1933
the United States Geological Survey made an intensive study of the ground-
water conditions on Oshu and collected all available measurements. These
data are to be published in a forthcoming bulletin of the Division of
Hydrography. - .

In 1935 the wells on Oahu were renumbered, because of the confused
and disorderly arrangement of the old numbering system. All well num-
bers used herein are the new mmbers., (Tables listing the new and old
numbers are glven on pages 463-467 of Bulletin 1 of the Division of Hy-
drography.) In July 1932 the recorders on the wells in Honolulu, formerly
maintained by the Division of Hydrography, were turned over to the Hono-
lulu Board of Water Supply.
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WATER-LEVEL MEASUREMENTS
Island of Oahu

During 1935 the Honolulu Board of Water Supply made measurements on
117 wells, of which 109 were measured more than once, a total of 254 meag-
urements being made, The measurements were made by engineers in connection
with simultaneous surveys of artesian head to determine whether or not any
of the artesian wells in Honolulu were leeking.

During 1935 the United States Geological Survey made 187 water-level
measurements in 18 wells, 16 of which were measured monthly. Water-level
fluctuations in all except two of the twelve recognized isopiestic areas in
Oahu are represented by these measurements and those made by the Honolulu
Board of Water Supply. Many additional measurements were made by the plan-
tation owners at their pumping stations. These records.are not collected
by the Geological Survey, but they are avallable at the plantation offices.

Automatic water-stage recorders were maintained by the Honolulu Board
of Water Supply on 11 wells in the five isopiestic areas in Honolulu dur-
ing 1935.

The observation wells range from about 100 to 800 feet in depth and
from 6 to 12 Inches in diameter, and all were put down by the churn-drill
method. Most of them are cased through the cap rock to prevent salt water
in the reef limestone and other permeable layers of the cap rock from
entering the wells., They are all artesian, and many of them would over-
flow if it were not for the almost continuous heavy pumping for irrigation.
The average quantity pumped during the period from 1928 to 1933 amounted
to about 105,000,000,000 gallons a year, or about 287,000,000 gallons a
day. Nearly 90 percent of this water came from the basalt of the Koolau
Range, and the remainder from the basalt of the Waianae Range. All wells
for which measurements are given in this report, except 1A and 406, are
in areas of heavy pumpage. There are about 700 wells on the island of
Oahu, over half of which have permsnent bench marks tied to the Coast and
Geodetic Survey mean sea-level datum by instrumental leveling. Many of
the observation wells are equipped with plugs especially installed for
attaching a U-tube for measuring static levels.

The important reports containing water-level data are as follows:

Report of the Water Commission of 1917, vols. 2 to 5, un~
published and on file in the Public Archives at Honolulu. The

table of contents of these volumes is given in the appendix tq

Xg}.gxfe 1, published by the Hawaiian Gazette Co., Ltd., Honolulu,

77056 0—36——4
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Report of the Honolulu Sewer and Water Commission to the

Legislature of the Territory of Hawalil, 15th regular session,

January 1929.

Supplement to the Report of the Board of Water Supply to
the Legislature of the Territory of Hawall, 16th Regular Ses-
slon, February 1931.

Report of the Board of Water Supply to the Legislature
of the Territory of Hawali, 17th Regular Session, February
1935.

Stearns, H. T., and Vaksvik, K. N., The geology and

ground-water resources of the Island of Oahu, Hawall: Hawall

Dept. Public Lands, Div. Hydrography, Bull. 1, May 1935.

Other reports containing water-level data are listed in the "Anno-
tated bibliography and index of geology and water supply of the island of
Oahu, Hawail," by Norah D. Stearns (Div, Hydrography Bull, 3, August 1935).
However, most of the water-level data are still unpublished and are in the
files of the United States Geologlcal Survey at Honolulu and at Spreckels-
ville, Maul., It 1s planned to publish these data as a bulletin of the

Division of Hydrography.
Other islands

Water-level measurements of wells were not made on any lsland except
Hawail during 1935 by any Government agency. On Maul the wells are all
of the shaft type, and measurements are furnlshed to the Geologlcal Survey
by the plantations. Durlng 1935 automatlc water-stage recorders were main-
talned on three wells of this type on West Maul by the Pioneer Mill Co.
There are no arteslan wells on Maul. No wells were measured on Kaual dur-
1ﬂé 1935 by the Geological Survey, but records have been obtalned and a
recorder was kept in operation for a time 1n previous years. Most of the
ground water on Kaual 1s pumped from shafts, and measurements of the water
level 1n these shafts are made by the plantations and are avallable to the
Geologlcal Survey upon request, On the island of Hawail there are only a
few shafts, and records of the water levels are kept by the plantation
owners. One of these shafts was excavated at Olaa during 1935, Well
water 1s used in only a few places on Hawall at the present time. On
Molokai and Lanal small quantities for domestic and stock use are obtalned
from shallow dug wells, Several wells of the.Maui type with large capacity
were constructed on Molokal many years ago but were never used. It 1s the
plan of the United States Geological Survey to obtain continulng records
of certaln observation wella on each of the 1slands as soon as the sys-
tematic study of the ground water has been sufflclently advanced to make
thls practicable, These wells will be selected to typlfy ground-water

condltions for each 1sland.
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FLUCTUATIONS OF GROUND-WATER LEVELS DURING 1935
Island of Oahu

The artesian areas on Oahm are designated by numbers, Areas 1 to
10 are along the shore side of the Koolau Range and areas 11 and 12 along
the shore side of the Walanae R,a.nge.3 Records showing the fluctuatlons
of ground-water level are avallable in ten of the twelve areas. In gen=-
eral the high stage in the nine arteslian areas wag reached in either
March or April, and the low stage between June and September except in
area 10, where it occurred in February. .Well 406, flowing at the rate of
about 200 gallons a minute, is the only artificial draft from area 10.
Measurements of this well are representative of water-level conditions
outside ‘of recognized cones of depression.

The water level was higher in six areas and lower in four areas at
the end of the year than at the beglnning. The table below shows that
there was a slight gain in ground-water storage in Honolulu (areas 1,

2, and 3) and a loss in storage in the larger areas heavily pumped by
sugar plantations (areas 6, 7, and 8)., Because of 2 years of dry weather,
pumpage for irrigation caused the water level in some of the wells to

reach new low marks.

Time of high and low water levels in the artesian areas and the net gain
or loss in static level for 1935 as shown by typical wells on Oshu

Gain
Area Name Well no. High Low or loss
: (feet)

1 St. Louls Heights 2 April June +0,90
2 Makiki-Pacific

Helghts 83 March September +.45

3 Kapalama 132 March August +.33

4 Moanalua 144 March August ~e15

5 Wilhelmina Rise 1A October July a +.18

6 Pearl Harbor 201, 244, 266 March August -1.19

7  Waialua 326 January b  June -o40

8 Kahuku 356, 396 March June-August a =.83

10 Kaaawa 406 April February +,52

12  Mokuleia 286, 308 October- June a +.12

December ¢

Average; period Jan., 25 to Dec. 26.
March record missing.
Reached practically same height in March; November record missing.

1olo1®

3 Stearns, H, T., and Vaksvik, K., N., Geology and ground-water re-
sources of the island of Oahu, Hawaii: Hawaii Dept. Public Lands, Div.
Hydrography, Bull. 1, fig. 16, 1935.
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In the following records the head of the water in the wells is ex-
pressed iIn feet with reference to mean sea level., In some of the wells
this is the water level in the well as measured; in others it is the height
to which the water would rise in a water-tight casing or tube, as indicated

by the shut-in pressure.
Areas 1, 2, and 3

Because areas 1, 2, and 3 are pumped heavily to supply Honolulu, the
water-level fluctuations in these areas closely parallel each other., The
total draft from areas 1 to 3 averages about 25,000,000 gallons a day. A
synopsis of the static level in area 2, for which the longest record is
available, is given as represéntative of the three areas. The 1935 high
level of 29,93 feet in well 83, in area 2, is only slightly below the high
level for 1934 but 2 to 3 feet below the high levels of 1932 and 1933. It
was nearly the same as the high levels for the period 1928-31 but 1} to
4 feet above the high levels for the period 1924-27. Except for the four
years 1916, 1917, 1918, and 1923, the annual high levels between 1913 and
1923 were lower than that of 1935. Between 1888 and 1912 the water level
never at any time fell appreciably below the high level for 1935. Since
1888 the 1935 low level of 26.46 feet has been exceeded only in 1920,

1922, 1924-27, and 1929,

Water-level measurements in 1935 for typical wells in areas 1, 2, and
3 follow:

Well 2, - Abbut 600 ft. north of Walalae road and 10 ft. east of Manoa
Stream, Honolulu, in area 1., Owner, Bishop estate. Drilled, 1895, Alti-
tude, 37 ft, Diameter, 8 in., Not in use., Recorder 1nstalled 1929, Bench
mark, top of open 8-in. well casing at ground; altitude 37.28 ft, The head
in this well, and in the others for which records are given, is expressed

in feet with reference to mean sea level. Records furnfshed by Honolulu
Board of Water Supply.

Date ‘Head Date Head Date Head Date Head
1935 (feet) 1935 (feet) 1935 _ (feet) 1935 _ (feet)
Jan. 5 25.66 Mar, 30 27.37 July 6 26.16 Oct., 5 26,47
12 25,80 Apr. 6 27.39 13 26.47 12 26.26

19 26.12 13 27.40 27 27.00 19 26,40

26 26,51 20 27.54 Aug, 3 26,84 26 26,13

Feb, £ 26.58 27 27.24 10 26.58 Nov. 2 25,86
9 26.78 May 4 27.27 17 26.61 9 25,87

16 26.87 11 27.29 24 26,56 16 26,07
23 26,82 18 26.92 31 26,56 23 26,15
Mar., 2 27.23 June 1 25.65 Sept. 7 26.75 30 26.14
9 27.35 8 25,06 14 26,85 Dec, 7 26,24
16 27.40 15 24.85 21 26.87 14 26.36
23 27.39 29 25,80 28 26.71 21 26,43
28 26456
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Well 9. - On Kapahulu Road near Olu St., Honolulu, in area 1. Owner,

J. J. Gouveia, Drilled, 1921. Altitude, 16 ft. Depth, 270 ft. Diam-
eter, 6 in, Depth to top of aquifer, 256 ft, Use, irrigation. Casing,
256 ft. Bench mark, top of bead on northeast branch of cross union on
top of well casing, 2 ft, above ground; altitude, 18.08 ft.

Date Head Date Head Date Head Date Head
1935 _ (feet) 1935 (feet) 1935 _ (feet) 1935 _ (feet)

Jan, 25 26,16
Feb, 21 26,61
Mar, 22 27,03

Apr, 19 27.27
25 27,20
May 17 26.76

June 19 26,10
July 17 26.8%9
Aug, 22 26,32

Sept.26 26,35
Oct, 29 25,48
Dec. 27 26,30

Well 81, - South side of Young St., about 250 ft, east of Victoria

St., Honolulu, in area 2. Owner, Archie Young. Drilled, 1914, Altitude,
18 ft. Diameter, 10 in, Use, domestic, Bench mark, top of flange at
ground on vertical standpipe to which piezometer tube is attached; alti-

tude, 18.04 ft.

Jan, 25 28.87
Feb, 21 29.17
Mar, 22 29.79

Apr. 25 29.66
May 17 29.22
June 19 28,86

July 17 28,00
Aug, 22 26,78
Sept.26 27,06

Oct, 290 27.99
Dec. 27 28,86

Well 83. -~ In Thomas Square, corner Beretania Ave, and Kapiolani
St., Honolulu, in area 2. Owner, City and County of Honolulu, Drilled,
1882. Altitude, 27 ft. Depth, 509 ft. Diameter, 8 in. at top and 6 in.
at bottom. Depth to top of aquifer, 460 ft, Not in use. Recased from
10 in, Recorder installed 1925. Bench mark, top of flange bolted to
valve on south side of well 33 ft. below ground; altitude, 22,81 ft,
Records furnished by Honolulu Board of Water Supply.

Jan. 5 28,54 Apr., 6 29,92 July 13 28,20 Oct, 12 27.45
12 28,88 13 29,87 20 27,98 Nov, 9 28,26
19 29,02 27 29,80 27 27,74 16 28,44
26 29.02 May 4 29,56 Aug. 3 27.39 23 28,68
Feb, 2 29,08 11 29.30 10 27.14 30 28,81
9 29.12 18 29,29 17 26.89 Dec, 7 28,88
Mar, 2 29,35 June 8 29.42 24 26,68 14 28.89
9 29,57 15 29,19 Sept. 7 26.46 21 28,96
16 29,75 22 28,82 14 26.62 28 28,99
2% 29.81 29 28,55 21 26,89
30 29.93 July 6 28.35 28 27,11
Well 119. - At Honolulu Gas Works, Honolulu, in area 3, Owner,
Honolulu Gas Co. Drilled, 1923, Altitude, 4 ft. Depth, 682 ft, Diam~
eter, 10 in. Depth to top of aquifer, 617 ft. Use, industrial, Bench

mark, top of bolts holding blind flange in tee on well at ground; altitude,

4.22 ft.
Jan, 26 28,69 Apr, 25 29,07 July 18 27,58 Oct, 20 27.71
Feb, 23 28,68 May 17 28,75 Aug. 22 26,41 Dec. 27 28.84
Mar, 22 29,52 June 20 28,17 Sept.26 26,79

Well 132, -~ At old Kamehameha School pump house, in area 3. Owner,

Bishop estate. Drilled 1911, by McCandless Bros. Altitude, 43 ft,
Depth, 346 ft. Diameter, 12 in. top and 10 in, bottom. Not in use.
Casing 265 ft. Recorder installed March 1929. Bench mark, top of ver-

tical flange on elbow of well casing 6 ft. below ground; altitude, 37.14

ft. Records furnished by Honolulu Board of Water Supply.

Jan. 5 28,44 Apr, 6 29,60 July 6 27.98 Oct, 12 27,19
12 28,859 13 29,55 13 27.85 19 27,57
19 28.74 20 29,51 20 27.48 26 27,76
26 28.89 27 29,36 27 27.17 Nov, 2 27.85

Peb, 2 28,94 May 4 29,20 Aug, 3 26,90 9 28,02
9 29,01 11 29,01 17 26,58 16 28,15
16 28,96 18 28,90 24 26,44 23 28,33
23 28.89 25 28,73 31l 26,42 30 28,50

Mar, 2 28.94 June 1 28,73 Sept. 7 26,50 Dec, 7 28,59
9 29.24 8 28,68 . 26,82 14 28,74
16 29.49 15 28,43 21 26,92 21 28,74
23 29.61 22 28,31 28 27,04 28 28,78
30 29.65 29 28.14 Octs 5 27.13
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Area 4

Draft in area 4, averaging about 5,000,000 gallons a day, is for
irrigation and military establishments, However, a well of the Maul type
is now being constructed in this area by the Honolulu Board of Water Sup-
ply. The 1935 high level of 27.56 feet in well 144 was exceeded in every
year since 1910, when the record began, except in 1913, 1925, 1926, 1927,
and 1932, The 1935 low level of 23,80 feet was exceeded only by that of
23,46 feet in 1926,

Water-level measurements of two wells in this area for 1935 follows

Well 144. - About 400 ft, south of King St, and in line with Middle
St. extension, Honolulu. Owner, Pacific Guano & Fertilizer Co. Drilled,

1894, Altitude, 26 ft. Diameter, 8 in, Not in use. Recorder installed
March 1927. Bench mark, top of tee, 1 ft. above ground on well; altitude
27,17 ft. Records furnished by Honolulu Board of Water Supply.
Date Head Date Head Date Head Date Head
1935 (feet) 1935  (feet) 1935 (feet) 1935  (feet)
Jdan., 5 26,55 Apr. 13 27,24 July 13 25.50 Oct, 19 25,68
12 26,60 20 27.11 20 25.47 26 25,95
19 26,70 27 26493 27 25,32 Nov. 2 25.88
26 26,86 May 4 26.74 Aug. 3 25,12 9 25.95
Feb, 2 27.18 11 26.51 25,00 16 26.14
9 26,98 25 26.16 24 24,70 23 26,46
16 26.66 June 1 26,06 31 24,62 30 26.44
23 26,51 8 25,97 Sept. 7 24.70 Dec, 7 26436
Mar, 2 26,37 15 25,85 14 25,12 14 26,49
16 27.48 22 25.74 21 25.15 21 26.40
23 27.56 29 25,61 28 25,08 28 26.40
30 27,50 July 6 25.60 Octs 5 25.13

Well 153. - About 25 ft., east of Manalki Stream in Moanalua, at
junction of two private roads, Honolulu. Owner, Sam Damon estate.
Drilled, 1889. Altitude, 20 ft. Diameter, 10 in, Use, domestic and
irrigation, Bench mark, top of vertical flange on elbow 2 ft. above
ground at well; altitude, 22,38 ft,

Jan, 25 26,85
Feb, 20 26,40
Mar, 22 27.53

Apr., 25 26.84
May 21 26.12
June 19 25.63

July 17 25.38
Aug, 22 23,80
Sept.26 24.93

Dec, 27 26430

Area 5

Wells 1A and 1B are the only ones at present in area 5, although a

well of Maul type is now under construction by the Honolulu Board of

Water Supply.
day.

Well 1A, 75 feet east of well 1B, is not in use,

Well 1B is pumped at the rate of about 300,000 gallons a
In May 1934 the

Honolulu Board of Water Supply installed an automatic recorder on this

well,

Prior to that time only a few measurements had been made.

Avail-

able records show that the water level was higher in May 1933 than at

any time since,

of 1935.

It was also lower at the end of 1934 than at the end

A low level of 7,72 feet was reached in August 1934.
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Well 1A, - 756 ft. east of pump house on north side of Walalae Golf
Links, Honolulu, Drilled, 1881, Owner, Bishop estate. Altitude, 18 ft.
Depth, 131 ft. Diameter, 10 in, Not In use, Bench mark, near well 1B,
top of spike at ground; altitude, 18.12 ft. Records furnished by Honolulu
Board of Water Supply.

Date Head Date Head Date Head Date Head
1935 (feet) 1935 (feet) 1935 _ (feet) 1935 (feet)
Jan, 7 8.20 Apr. 8 8,31 July 8 8.21 Oct. 7 8,651
14 8.20 15 8,29 15 8,17 14 8,50
21 8.33 22 8431 22 8.23 21 8.48
28 8,36 29 8,36 290 8,23 28 8.38
Feb, 4 8.39 May 6 8,17 Auge 5 8,30 Nov. 4 8.41
11 8.28 13 8.30 12 8,30 12 837
8 8.,18 20 8.24 19 8,30 18 8.48

26 B.R27 27 8,26 26  8.27 256  8.37

Mar, 4 8.34 June 3 8.25 Sept. 3 8,35 Dece 2 8.40
11 8.43 10 8,33 9 8,32 9 8,38

18 8e35 17 8,30 16 8.34 16 8.40

25 8,35 24 8.19 23 839 23 8.256

Apr., 1 8,36 July 1 8,17 30 8.40 30 8,38

Area 6

Area 6 ylelds the largest quantity of water on Ozhu. It supplies
irrigation water to the Homolulu, Oahu, and Ewa plantations. Pumpage be-
tween 1925 and 1933 ranged from 47,535,000,000 to 59,067,000,000 gallons
a year.4 The 1935 high level of 23.72 feet 1n well 244, in the center of
this area, is nearly the same as that for the period 1928-34 but above
that for the period 1923-27. It 1s about the same as that for 1919-21
but below even the lowest water levels for 1916-18, It 1s above the
peaks of 1913-15 but below those of 1911-12. However, the 1935 low level

of 18.46 feet was exceeded only in 1926, 1929, and 1934 durling the period

of record, which began in 1910.

Water~level measurements of five wells in area 6 for 1935 follow:
Well 190, -~ At pump house on Cooper estate at McGraw Peninsula,
Honolulu, Owner, Mrs. C. B. Cooper. Drilled before 1889, Altitude, 23

ft. Depth, 300 ft., Diameter, 6 in, Use, domestic, Casing, 200 ft.
?gngh ?:rk, top of flange, 3 ft. below ground on well casing; altitude,
73 .

Jan, 256 22.84 Mar. 21 22,77 May 17 20,55 July 17 20,00
Feb, 20 20.96 Apr. 25 21.28 June 19 20.01 Aug. 22 19.92
Sept.26 20,19

Well 193, - At sharp bend in old main highway at Wainalu cut-off,
Owner, L, L. McCandless. Altitude, 13 ft. Depth, 363 ft. Diameter,
12 in., Use, domestic., Bench mark, top of tee 5 ft. above ground di-
rectly above center of well; altitude, 18.05 ft.

Jan. 26 22,26 Apr, 256 20,93 July 17 19,76 Dec. 26 20,69
Feb, 20 20.40 May 17 20,056 Aug. 21 18,38
Mar., 21 22,21 June 19 19,39 Oct, 30 19,97

4 Stearns, H, T., and Vaksvik, K. N,, op. cit., p. 314.
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Well 201. -~ About 75 yards south of Oshu Railway and Light Co.

tracks and 200 yards east of Pearl City railroad
Diameter, 12 in.
top of upper flange 4 ft. above ground on valve;

estate,

Altituds, 9 ft.

Use,

station,
irrigation.
altitude, 13,17 ft.

Owner, Bishop
Bench mark,

Date
1935

Head
(feet)

Date
1935

Head
(feot)

Date
1935

Head
(feet)

Head
(feet)

Date
1935

Jan, 25 20.67
Feb, 20 19.77
Mar, 22 21,37

Apr, 25 20.09
May 17 19.35
June 19 18,64

July 17 18.53
Aug., 21 17.91
Sept.26 18,19

Oct. 30 19.30
Dec. 26 18,97

Well 244, - At Waipshu near water tank, about 150 yards south of

Waipahu Theater.
Depth, 225 ft.

Owner, Bishop estate.
Diameter, 12 in.

Use, domestic,

Drilled, 1909.

Casing, 58 ft.

Altitude, 11 ft.
Bench

mark, top of plate 2 ft, above ground and main valve; altitude, 12.47 ft.

Jan. 25 22.80
Peb, 21 21,30
Mar, 21 23,72

Apr. 25 21.74
May 17 20,45
June 19 19.69

July 17 19.33
Aug. 21 18.46
Sept.26 19.14

Oct. 30 20,95
Dec, 26 21.85

Well 266.
HonouIIuIl Ranch.

Altitude, 13 ft.

- At north corner of corral at Honouliuli Ranch.

Diameter, 12 in.

Owner,
Use, 1rrigation.

Bench mark, top of blind flange 2% ft. above ground on top of well,
altitude, 15.16 ft.

Jan, 24 22,87 Apr. 25 20,28 July 17 17,71 Oct. 30 19.88
Feb, 20 20,48 May 17 18.69 Aug., 21 16,83 Dec. 26 21.94
Mar, 21 23,40 June 19 18,20 Sept.26 17.53

Area 7

The annual draft from
to 15,988,000,000 gallons, practically all of which was used by the Walalua
Agricultural Co. for irrigation.
point of 11,82 feet 1n well 326 in January 1935,

month in this area 1s not uncommon.

area 7 during 1924-33 ranged from 8,273,000,000

The water level 1in area 7 reached a high

A high level during this

This high level 1n 1935 was lower

than that of any other year since 1926 except 1934, and the low level of

10.04 feet was the lowest during the period of record, which began in

1911,

This unusual low level followed 2 years of heavy pumpage.

Well 326, - In sugar-cane field near camp about 700 yards west of

Two Bridges, Walalua.

Diameter, 8 in.

day in January 1934.

Use, irrigation,

low ground; altitude, 4.69 ft.

Owner, Walalua Agricultural Co.
Flowing at rate of 250,000 gallons a
Bench mark, top of blind flange on well 1% ft, be-

Altitude, 6 ft.

Jan, 24 11,82
Feb, 20 10.82
Apr. 25 11,01

May 15 10,59
June 20 10,04
July 17 10,15

Aug. 21 10,33
Sept.25 10.22
Oct. 30 10.89

Dec, 26 11,42

Area 8

The draft from area 8 in 1932, the only year of practically com-

plete records, amounted to about 27,000,000 gallons a day.
all the water 1s used by the Kahuku Plantation Co. for irrigation.

Practically
The
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B3

1935 low level of 18,66 feet in well 396 in this area 1is the lowest dur-

ing the period of record, which began in 1911; on the other hand, only in

1926 and 1934 has the peak stage of this well been lower than that of

1936,
19365.

red in 1926, 1929, 1931, 1933, and 1934,

In 1934 the high level was 20,04 feet, as compared to 20.59 feet In

Low levels a few tenths of a foot above that reached in 1935 occur-

The 1935 high level of 13.95 feet in well 356 1s the lowest annual

peak on record for this well, the next lowest being 14.41 feet in 1926.

The low level of 11.41 feet reached in 1935 is the lowest stage on record.

Water-level measurements of three wells in this area for 1935 follow:

Well 337. - At Walalee Industrial School. Owner, Territory of Hawall,
Drilled, vy A. H., Hobert. Altitude, 22 ft, Depth, 63 ft. Diameter,
8 in, Depth to top of agquifer, sbout 48 ft, Use, emergency. Casing, 36
ft. Bench mark, top of 4-in., tee 1 ft. below ground; altitude, 20.45 ft.

Date “Head Date Head Date Head Date Head
1935  (feet) 1935 (feet) 1935 (feet) 1935 (feet)

Jan, 24 13,37
Feb, 20 13,07
Mer, 21 13.42

Apr, 23 13.19
May 15 13.29
June 20 12.22

July 17 12.13
Aug, 21 13.28
Sept.25 13,37

Oct. 30 13.71

Well 356. ~ Emergency pump near Kahuku sugar mill,

Plantation Co.

vertical flange 1 ft. above

9.83 ft.

Altitude, 9 ft.

Use, emergency.
ground on

Owner, Kahulu

Bench mark, top of

velve on flre hydrant; altitude,

Jan, 24 14.92
Feb. 20 13,02
Mar, 21 13.65

Apr. 23
May 15
June 20

12,61
12,09
11.41

July 17 11.79
Aug, 21 11,68
Sept.26 11,73

Oct., 30 12.87
Dec, 26 13.96

Well 396, - 100 yards south of railroad shop at Hauula,

antation Co. Altitude, 10 ft,

Diemeter, 8 in.

Owner,
Use, industrial,

Bench mark, top of large cap 6 ft., above ground in cross union on main
casing; altitude, 16.36 ft.

Jan, 24 20,50
Feb., 20 19,98
Mer, 21 20,59

Apr, 23 19.64
Mey 15 18,76
June 20 18,96

July 17 19.20
Aug. 21 18,66
Sept.26 18.66

Oct, 30 19,74
Dec., 26 19.80

Ares

10

About 200 gallons a day gravity flow from well 406 is the only

artificial draft in ares 10.

Measurements of this well, begun in June

1929, show that the low level of 14,09 feet in 1935 was exceeded by

stages of 13.83 feet in 1929 and 13.43 feet 1In 1934,

Well 406, ~ In Kaaawa about 400 yards south of highway bridge over

Kasawa Stream,

in,

Owner, Mrs, F, M, Swanzy.
Use, irrigation.

altitude, 10.27 ft.

Altitude, 10 ft,
Bench mark, highest point on well casing at ground;

Diameter, 9

Jan. 24 14,10
Feb, 20 14,09
Mar, 21 14,30

Apr. 23 14,63
May 15 14.58
June 20 14.55

July 17 14,44
Aug. 21 14.49
Sept.26 14.32

Oct, 30 14.42
Dec, 26 14.62
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Area 12

The average daily draft from area 12 in 1933 was estimated at
14,000,000 gallons, most of which is used for irrigation, During the per-
iod of record, which began in 1926, the high and low levels of well 308,
in this area, were both lower in 1926, 1927, 1928, 1929, 1931, and 1934
than in 1935. They differed only slightly for the remaining years of
record. Measurements of well 286, begun in January 1929, show that the
water level was lower in 1929 than in 1935, This area did not show the
effect of the drought nearly as much as the other areas pumped by plan-
tations.

Water-level measurements of two wells in this area for 1935 follow:

Well 286. - On plantation road a quarter of a mile south of highway
and 500 yards southwest of Mokuleia railroad station. Owner, Waialua
Agricultural Co, Altitude, 12 ft, Diameter, 6 in. Use, irrigation.
Recased to 6 in. in 1918. Flowing at the rate of 90,000 gallons a day

in January 1934, Bench mark, top of 6-in. tee on well 6 in, above ground;
altitude, 12.04 ft,

Date Head Date Head Date Head Date Head
1935  (feet) 1935 (feet) 1935  (feet) 1935 (feet)
Jan, 24 17.45 Apr. 25 16,65 July 17 16,51 Octs 30 17.47
Feb., 20 16,90 May 15 16,57 Aug. 21 16,64 Dec. 26 17.55
Mar, 21 17,54 June 20 16,36 Sept.25 16,81

Well 308, - About 10 ft, west of high water tank 1,6 miles east of
Mokulsia rallroad station. Owner, J. F. Mendonca. Drilled, 1924, by
McCandless Bros, Altitude, 8 ft, Depth, 548 ft., Diameter, 10 in, top
and 8 in, bottom. Use, irrigation. Casing 10 in. to 396 ft., 8 in. to
440 ft. Flowing at the rate of 140,000 gallons a day in January 1934.
Bench mark, top of %-in. plate at ground on 12-in. tee; altitude, 8.46 ft.

Jan, 24 18,93
Feb, 20 17.91
Mar, 21 19,21

Apr. 25 17.88
May 15 17.96
June 20 17.82

July 17 18,02
Aug. 21 18.40
Sept.25 18,54

Octe 30 19.45
Dec, 26 19,07

Island of Maul

The water level in the wells of the Hawaiian Commercial & Sugar Co.
at the end of 1935 stood about 10 inches below the level at the beginning
of the pumping season and several Inches above the leveél at the end of
the pumping season of 1933, On Maul 1933 was drier than 1926, On the
leeward slde of West Maul the Pioneer Mill Co, had to deepen the floor
of some of the tunnels because of the drought of 1935, However, these
tunnels are only a year or two old; hence previous water levels are un-
known at these places,

The water level in the wells of the Mauil Agricultural Co. at Pala
d1d not show appreciable change 1n 1935 from that in 1934, according to

J. He Foss. Two wells of the Maul type have been completed within the
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last few years near Pala. Additional tunneling has been done at the mill
and the Lower Paia wells, because their salt content increased with the
drought of 1933 and the draft from the new wells.

During 1935 surplus surface irrigation water was run into leaky
reservoirs and down gulches for the first time, in order to recharge
artificially the ground-water reservoir underlying Paia. It appears that
this artificial recharge was successful In preventing a decline of the

water levels in these wells.



IDAHO

Abm;lt the beginning of the present century a notable series of recon-
naissance surveys was made by Russell in the lava-covered region of the
Northwest, including the Snake River Plain and other parts of Idaho.
These early reports contain fragmentary but nevertheless valuable in-
formation on wells and ground-water levels, Some information on ground
water and water levels ia also given in the geologic folios prepared in
this early period by Waldemar Lindgren and N, F, Drake.2

Systematic measurements of ground-water levels in Idaho were begun
about 1912 by the United States Reclamation Service in connection with
drainage problems on the Minidoka and Boise projects. In subsequent
years slmllar measurements were made by other agencies, including the
United States Geological Survey, in different parts of the State, in
commection with studies of water supply and drainage. In some areas
periodic measurements have beéen made for several years, but in most of
the areas the measurements were incidental to making maps of the water
table, and hence only one or two measurements on a well were obtalned.

In 1921 a general field study of ground-water conditions and
problems 1n southern Idaho was made by O, E. Meinzer, and extensive
ground-water investigatlons were begun u.nde:" his direction in coopera-
tion with the Ideho Bureau of Mines and Geology and the Idaho Department
of Reclamation, These investigations included a large number of accurate
measurements of water levels in wells, with periodic measurements in
numerous wells that were selected as observation wells,

The most intensive work begun in 1921 was in the Mud Lake area,
by H, T. Stearns and L., L, Bryan. Progress reports on the investigation
in this area were issued ln mimeographed form in 1922 and in several
subsequent years, A report published in Water-Supply Paper 560 in 1925
summarizes the principal results up to March 1924 and includes hydro-
graphs showing the fluctuation of the water levels in 8 wells. The

1 Russell, I, C,, Geology and water resources of the Snake River
Plains of Idaho: U, S. Geol., Survey Bull. 199, 1902; Geology and water
resourcés of Nez Perce County, Idaho, pt. 13 I’J. Se Geol, Survey Water=
Supply Paper 53, 1901; Geology and water resources of Nez Perce County,
Ideho, pte 2: U. Ss Geol, Survey Water-Supply Paper 54, 1901; Prelim-
inary report on artesian basins in southwestern Idaho and southeastern
Oregon: U, S. Geol, Survey Water-Supply Paper 78, 1903,

2 Lindgren, Waldemar, U, S, Geol. Survey Geol, Atlas, Folio 485,
1898.  Lindgren, Waldemar, and Drake, N. F., idem, Folios {03 ena 104,
1 .

b6
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complete report, including a few hundred well records and a few thousand
water-level measurements, has been released to the public in typewritten
form, The records of the wells and water levels are included in Water-

Supply Paper 775, which is now in press.

Less intensive ground-water investigations were made in other areas
in 1921 and subsequent years by A, M, Piper and others., Some of these
investigations were made in cooperation and others independently by the
Bureau of Mines and Geology. Most of them included conslderable ac-
curate water-level work, These investigations led to the preparation
of a series of reports, most of which have been published by the Bureau
of Mines and Geology, as follows:

Piper, A, M,, Geology and water resources of the Goose Creek Basin,
Cassia County, Idaho: Bull. 6, 1923,

1 Stearns, H. T., Craters of the Moon National Monument: Bull. 13,
928,

Laney, F. B., Kirkham, V. R, D., and Piper, A, M., Ground-water
supply at Moscow, Idaho: Pamph. 8, 1923,

o Meinzer, 0, E., Ground water in Pahsimeroi Valley, Idaho: Pamph.
1924,

’ Piper, A, M,, Geology and water resources of the Bruneau River

Basin, Owyhee County, Idahos Pamph, 11, (1924%).

Piper, A, M., Ground water for irrigation on Camas Prairie:
Pamph. 15, 1925,

Piper, A, M., and Kirkham, V, R. D., Ground water for municipal
supply at idaho Falls, Idaho: Pamph. 16, 1926,

Kirkham, V. R. D., Ground water for municlpal supply at St., Maries,
Idaho: Pamph, 17, 1926.

Kirkham, V. fl. D., Ground water for municipal supply at Potlatch,
Idahog Pamph, 23, 1927,

Kirkham, V. R, D., Underground water resources in the vicinity of
Orofino, Idaho, and of Lapwai, Idaho: Pamph., 24, 1927,

A comprehensive investigation of the ground-water conditions of the
Snake River Plain and tributary drainage basins in southern Idaho was
begun in 1928 by the United States Geological Survey in cooperation with
the Idaho Bureau of Mines and Geology and the Idaho Department of
Reclamation, There was alsop cooperation, through the Idaho Department
of Reclamation, by the North Side Canal Co,, the Twin Falls Canal Co,,
the Minidoka Irrigation District, the Burley Irrigation District, and
the Ideho Power Co., The field work of this investigation was completed
in 1930, Data and conclusions obtained in this investigation have from
time to time been released to the public in typewritten, mimeographed,
or photostat form, in order to make the results avallable as promptly
ag possible prior to publication. The complete report by H. T. Stearns,
Lynn Crandall, and W. G. Steward was released in typewritten form with
g mimeographed memorandum issued July 17, 1934, Previous releases have

been made ag follows:
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April 25, 1929.--Ground water for ilrrigation in Raft River Valley
Idaho. Mimeographed memorandum,., Complete report released in typewritéen
form,

August 15, 1929.-~Ground water in southern Idaho, Mimeographed
memorandum releasling maps showing contours of the water table In the
reglon, with the location of the wells in which the measurements were ob-
tained,

May 24, 1930.--Ground water in Little Lost River Valley, Idaho,
Mimeographed memorandum in regard to the drilling of test wells to deter-
mine the number and character of the water-bearing beds and the direction
of underflow, Typewritten coples of the report giving the results of
this investigatlon were also released.

June 23, 1930,-=~Ground water in Big Lost River Valley, Idaho, Mimeo-
graphed memorandum in regard to test-well drilling to determine the pos-
sobllity of recovering ground water in thls area, The results of the
observations on these test wells and study of the records of stream flow
were released 1n typewritten form,

September 5, 1930.,--Ground water in southern Idaho. Mimeographed
memorandum releasing the unpublished final map showing contours of the
water table, and hence the direction of movement of the ground water under
the Snake River Plain, and the location of the wells from which the
measurements were obtalned.

August 7, 1931.~-Records of wells in southern Idaho released by the
United States Geological Survey, Mimeographed memorandum in regard to
records obtained as to the depth to the water level in a large number of
wells, and the altitude of the water level in many of them as determined
by instrumental leveling, Copies of these tabulated records were re-
leased in typewritten form,

October 5, 1931,--Loss and galn of water in the Snake River between
Helse and King Hill, Idaho. Mimeographed memorandum releasing the chapter
relating to the loss or gain of the Snake River in successive stretches
from Heise to King Hill and also of the Henrys Fork of the Snake River,

February 25, 1932.~-Inventory of the water supply on the Snake River
Plain in southeastern Idaho, Mimeographed memorandum giving a general
inventory of the water supply of this regilon from 1920 to 1927; also
glves concluslons as to the economic use of the water,

The final report on the geology and ground-water resources of the
Snake Rlver Plain in southeastern Idaho and tributary basins is to be
published as Water-Supply Paper 774, The records of about 4,000 wells
and the records of about 20,000 measurements of the water levels in them
1s in press as Water-Supply Paper 775. Unfortunately it has not been
possible to continue the program of periodic measurements in the Snake
River Plain 1n recent years. Irrigation projects affected by dralnage
troubles have contirmued to obtaln records of fluctustions in the water
table, usually making occasional measurements at certain selected wells
each year, Such records have been kept on the Minidoka and Twin Falls
projects and possibly elsewhere,

An investigation of the Kootenal Valley, in the northern extremity
of Idaho, was begun by the United States Geologlcal Survey in 1928 to
determine the effects of regulating the flow of the Kootenal River on
the drainage outlets and the effects of the river on the water table,
Records of the stream flow and ground-water levels were obtained in
order that natural water-table conditions in each distrlct might be
well established and understood and that the best possible predictions
might be made of the effects of the regulated river on the water table,

The depths to the water levels have been measured regularly in about 300
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wells since March 1930, In 1935 measurements were made about monthly on
these wells and automatic water-stage recorders were operated on two
woells., A network of levels to the wells was re~run durlng September and
October, The water-level records are on file with the Intermational
Joint Commission, Several manuscript reports have been prepared on this
investigation by T. R. Newell, district engineer of the United States
Geological Survey, for presentation to the International Joint Com-
mission,.

In 1931 an investigation of the ground-water conditions in Malad
and Curlew Valleys, in Oneida County, was made by D. G. Thompson through
cooperation with the Idaho Department of Reclamation., This investigation
included the measurement of water levels in a considerable number of
wells, A typewritten report on the results of the Investigation was re-
leased to the public with a mimeographed memorandum on May 7, 1932.

The Geological Survey and local geologists were employed in southern
Idaho during the activities incident to the drought year of 1934, Advice
was sought by the Emergency Drought Committee in locating sites for wells.
G. A, Waring, of the Geological Survey, William Petersen, of the Utah
Agricultural College, and T. H, Hite, of Idaho, made special studies in
this connection. The Geological Survey, through the Grazing Division,
later assigned Mr. Waring to do geologic work in selecting locations for
wells in Federal grazing districts. Water-level measurements were also
made in connection with a study of the possibilities of pumping from
wells in Boise Valley to develop supplemental irrigation supplies,
initiated by the State Water Conservation Board in cooperation with the
United States Bureau of Reclamation,

It is reported that the ground-water levels in the southern part of
the State generally reached their lowest stage in the early spring of
1935, following 6 years of deficient run-off that culminated in the
drought of 1934. A moderate restoration of water levels occurred later
in 1935 but was insufficient to bring the water table back to its
earlier levels, The northern part of the stgte, which was not so ad-
versely affected by the drought of 1934, showed less change during-1935.

Four of the observation wells on which weekly measurements have
been made since 1934 in the Palouse River area of the United States Soil
Conservation Service are in Idaho, the others being in Washington.

(See under Washington.)



INDIANA
By R. C. Cady

During the summer of 1935 the United States Geological Survey and
the State Department of Conservation of Indlana cooperated iIn the es-
tablishment of an observation well program, TUnder the agreement the
writer, in cooperation with J, P. EKerr, assistant State geologist, lo-
cated 87 wells that were deemed suitable for periodic measurements of
the fluctuations of the water level. Arrangements to carry on these
measurements semlmonthly were made with the State Department of Conser-
vation, United States Soil Conservation Service, United States Bureau
of Agricultural Engineering, United States Bureau of Fisheries, Indian-
apolis Department of Sanitation, Indianapolis Water Co., and 16
municipal water departments having wells suitable for observation in
their systems, Satisfactory records are being obtained on 73 wells.
The records of most of the wells begen on October 15, 1935, but some
wells in Indianapolis have been measured for some time in the past,

In many localities the program of measurements has been carried on
without interruption, but in others the severe winter weather has
interfered. One automatic water-stage recorder has been installed.

All the observation wells are situated in the North-Central Drift-
Paleozolic ground-water province. This province 1s characterized by
glacial drift ranging in thickness from only a few feet to 100 or 200
feet, resting on relatively undisturbed sedimentary rocks of Paleozoic
age. The wells that are being measured include dug, driven, jetted,
and drilled wells. Most of them are less than 50 feet deep, but some
are between 50 and 100 feet deep, and 16 are more than 100 feet deep,
including one well 800 feet deep and another 1,700 feet deep, Most of
the shallow wells and some of the wells over 100 feet deep penetrate
glacial drift without entering bedrock, Only about one-third of all
the wells under observation enter the bedrock, The rock formation most
extensively and successfully used as a source of water supply in the area
1s the Niagara limestone, Only a few of the observation wells exhibit
any marked degree of artesian pressure, About 20 wells show the effect
of steady or casual pumping, elther from nearby wells or from the obser-

vation wells themselves.

€0
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During the period from October 15 or November 1, 1935, to February 1
or February 15, 1936, the water level in 18 wells rose an average net dis-
tance of about 1.9 feet, and the greatest authenticated rise was 4,2 feest,
Two wells showed some fluctuation but practically no net risé, and two
wolls showed a net decline for the period -- one of 0.8 foot and the
other of 1.16 feet, Records of the other wells are not yet available,
Wells less than 50 feet deep showed an average rise of 1.8 feet, whereas
one of the two wells between 50 and 100 feet deep showed a rise of 0.9
foot and the other showed a decline of 0.8 foot. The two wells over 100
feet deep showed net rises of 0.6 and 0,2 foot respectively., Of the
wells less than 50 feet deep, those that showed a net rise of 3 feet or
more are less than 25 feet deep, and of the four wells that showed no
rise or a net loss, three are about 50 feet or more deep, Thus the
water levels have in general risen more in the shallow wells than in the
deeper ones, Moreover, the fluctuations in the deeper wells may be due
to some extent to fluctuations in atmospheric pressure. Most of the
wells, especially the shallow wells, showed a rise during the aubtum but
a decline after freezing weather set in,

77056 0—36——5



IOWA AND MISSOURI
TARKIO CREEK AREA OF SOIL CONSERVATION SERVICE

An observation-well program was begun in April 1934 in the Tarklo
Creek area in Atchlson County, Mo., and Page and Montgomery Countles,
Iowa, by the Geologlcal Survey in cooperation with the Soil Conservation
Service. Measurements have been made on 17 wells, but the records of
only 15 are included 1n thils report, two wells used for domestic sup-
plies belng omitted. Of the 15 wells 13 are in Iowa and the other 2 in
Missourli. The measurements are made by employees of both the cooper-
ating agencies. A water-ste‘zge recorder has been kept on well 1, in
Atchlson County, Mo., since the beginning of the project, and another
recorder has been moved from well to well in order to learn the be-
havior of all wells for short perlods., Weekly tape measure;nents have
been made on all the wells. A total of 1,400 measurements were made on
these wells from the beginning of the project to January 1, 1936, of
which 830 were made durlng 1935 -- an average of 49 measurements to the
well,

Six of the wells (3, 7, 12, 14, 16, and 17) are dug wells and the
other nine (1, 2, 5, 6, 8, 9, 10, 11, and 15) are bored wells. The
dug wells are cased with brick or rock, and the bored wells with tile.
The wells range from 18 to 63 feet 1n depth, and most of them penetrate
alluvium or loess and glacial drift, The bedrock is in general of upper
Pennsylvanian age. The depth to the water levels ranges from about 5
to 45 feet, The wells are essentlally water-table wells, and those in-
cluded in this report are not appreclably affected by withdrawals., Only
the measurements that were nearest to the first of each month are gilven
in the following table., The method of expressing the results of these
measurements 1s explalned in the introduction to thls report. The
depth to the water level on any date can be obtalned by subtracting the
altitude of the water level, as glven in the second table, from the
altitude of the measuring point, as glven in the flrst table. The
average of the measurements on all the wells for each date is given in
the last column of the second table.

The effects of the rains that followed the severe drought of 1934
are reflected in the water levels, which for the most part represent

replenishment of the underground reservolr, During the summer and fall
62
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of 1935 the water table stood consistently higher than in corresponding
seasons in 1934, The average level was 3 feet higher on July 1, 1935,
than on the same or nearly the same date in 1934, Few measurements
could be made on December 31, 1935, but on December 24, 1935, the water
level averaged 1.6l feet higher than on December 29, 1934.

The water table declined gradually during the very dry spring and
gummer of 1934 and averaged about 1 foot lower in September and October
than in May, The moderately abundant rains in the fall of 1934 produced
gsome ground-water recharge, so that at the end of the year the water table
was restored nearly to the average level at which it stood in May, when
the first measurements were made. Very little rain or snow fell during
the 5 months from December 1934 to April 1935, Therefore, although this
is the period when vegetation mskes almost no draft on the soll moisture
and ground water, the water table remained virtually stationary., In May
and June 1935 heavy rainfall occurred., Consequently, although in these
months there 1s always considerable draft by vegetation, the water table
rose about 2 feet in each month, and at the beginning of July it stood
about 4 feet higher then in the winter, During the rest of the year the
rainfall was only moderate, and accordingly the water table declined
somewhat more than 2 feet during the remainder of the growlng season and

then remained nearly constant to the end of the year.

Wells in the Tarkio Creek area, in Page and Montgomery Counties,

Towa, and Atchigon County, Mo.

(The depth to the water level given in the next to last column is the
depth below the measuring point on Jan. 1, 1935. The height of the
measuring point, given in the last columm, 1s its height with reference
to the arbitrary datum..)

Depth Helght
to of
well Owner and location Depth Diameter water measuring
no. (feet) (inches) level oint
(feet) l(eret)
1 W. R, Marshall, NWiNE} sec. 13,
T, 66 N.,, R, 40 Wi 29 12 17.53 27.53
2 H.TW.GKlutasi SZ%SW, sec, 1,
. 66 N, . We 21 12 10,73 20,73
3 John Smith, NEISE} sec. 35, '
T. 68 N., R, 39 W. 39 48 32463 42,63
5 John Toft, SWiSWi sec, 7,
T, 68 N. R. 58 We .o 12 16,20 26,20
6 T. Slickerveer, SW‘%SW‘l sec. 18,
T, 69 N., Re 38 50 12 8.74 18,74
7 E, F. Holquist SE%SE% sec, 11,
T, 71 N., Rs 38 W 28 36 24,66 34,65
8 R, Stonelling, SW3 sec. 4,
T, 72 N., R. 37 W. 22 12 21.45 31l.45
9 Elmer Oakleaf, NWiSE} sec. 8,
T. 71 N., R. 37 W, 49 12 40,68 50,68
10 R. Palmquist, NE%SEL sec, 17,
T. 70 N., R. 37 We 40 12 26,94 36,94
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Wells in the Tarkio Creek area - Continued

Depth ‘Height
to of
Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) level oint
(feet) feet)
11 R. Palmquist, SE3SE} sec. 17,
T, 70 N,, R. 37 W. 26 12 7.61 17,61
12 Amil Windhorst, NWiSW: sec. 20,
T, 62 N., R. 57 W. 63 36 37,08 47,08
14 Floyd Hoskins, SE%sm sec. 19,
Te 68 Ney, Ro 38 W 33 36 29,24 39,24
15 Metropolitan Life Insurance
Co., NEZNW sec, 21,
T. 67 N., R, 38 W, 29 12 10,18 20,18
16 Metropolitan Life Insurance
Co., NEZSEL sec, 20,
T, 67 No, Re 38 W, 18 36 15,90 25,90
17 Albert Nordholm, SW—SE4 sec, 20,
T, 67 N., R. 38 W 20 36 17.52 27,52

Water levels in wells in the Tarkio Creek area in Towa and Missouri,

in feet above the arbitrary datum

Date 1 2 3 5 6 7 8 9

1934
May 8 veees 10,53 10,89 9.74 11,06 9,11 essoe cenee

31 ceses 10,14 10,68 10,06 10,91 9,07 sevao 12,96
June 28 eseve 9.15 10,46 9.72 10,61 9,03 16,44 12,69
Aug, 2 9,48 7.56 10,20 9.22 10,27 8,95 13,53 12,02
29 9.16 6,50 10,03 8.92 10,06 8.8 11,95 11,156
Oct, 4 8,90 6482 9.84 9,03 10,03 8,97 11,15 10,40
31 9.25 7479 9,80 9.12 10,03 9.12 10,90 10,03
Nov, 21~23 9,54 8,42 9673 9.23 10,01 9,35 10,60 9.94
Dec, 29 10,06 9.98 10,01 10,05 10,02 10,00 9.95 9,98

1935
Jan, 29-

Feb, 1 9.94 10,35 9.64 9.35 9.74 9.76 12,51 10,17
Feb, 25-28 9,84 10,50 9,52 9.14 9.90 9450 secen 9,67
Apr, 1-3 9,98 10.82 Q.42 9.09 creee eeeso 16,54 9,63
Apr. 29~

May 2 9,79 10,87 9431 8,85 7.83 9.86 17,06 9,09
June 4-5 12.83 11,75 13,66 12.31 8,40 11,68 18,90 9,71
July 2-3 14,48 12,40 17,03 13,09 1Ll.74 .oeso 21,56 15.21
July 30-31 14.89 11,96 17.32 11,29 10,73 12,29 20,35 18,71
Sept. 2-3 14,87 11,50 16.48 9,00 9,25 11,27 16,93 17,58
Sept .30~

Oct, 1 13,62 11,16 15.11 8.57 8.77 10.51 15,40 14.42
Oct, 28-29 13,12 11,21 13,90 8.29 8,59 10,26 18,93 12,00
Nov, 25-26 13,27 11,49 14,54 8.92 90053  coeee 19,60 ceeso
Dec, 24 13,29 11,57 14,30 9,25 9.36 10,03 19,78 11.59
Dec, 30-31 13,24 11,53 cesee cevoe cesen 9.89 19,66 11,68

Date 10 11 12 14 15 16 17 Average

1934
May 8 veoss cerce ) cesee 10,87 Q.74 9,52 10,18

31 10,38 9,96  eeess eesss 10,65 9077 0,40 10,35
June 28 10,28 9,82 cecae ceees 10,08 9,59 9,18 10,59
Aug, 2 10,14 9,42 9,20 8,43 9.16 9,27 8.88 9.71
29 10,06 8,76 8,57 8,32 8,57 9,00 8,67 9,24
Oct, 4 9,95 8,12 8,52 8,40 8,43 8.82 9,03 9,09
31 9,90 8.14 8.81 8,63 8.89 9,10 9,42 9.26
Nov, 21-23 9,91 8,86 9.11 8,73 9.43 9.25 9,55 God4
Dec, 29 10.00 10,01 9,98 9,99 10,13 10,02 10,02 10,01
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Water levels in wells in the Tarkio Creek area - Continued

Date 10 11 12 14 15 16 17 Average

1935
Jan, 29-

Feb, 1 10,05 9.89 10.26 9.39 9,.68 8,30 9.86 9,92
Feb, 25-28 10,03 10,17 10,11 11.94 9.66 9,54 9.52 9,93
Apr. 1-3 10,15 10,27 esese 11,79 9.74 9.59 9,54 10,55
Apr. 29-

May 2 10.10 10,13 9.57 9.68 6495 9.50 9.32 9.86
dJune 4-5 10,20 11,01 11,32 12,92 10,92 12,20 11,34 11,94
July 2-3 104,65 11,31 13,33 16,60 10.90 14,68 11,03 13,85
July 30-31 11,02 10,82 13,30 16.59 9,30 12,32 10.80 13.44
Sept, 2-3 10,84 9.92 12,99 15,52 7.76  10.66 10.27 12,32
Sept,.30-

Oct. 1 10.94 9.48 12,99 14.30 7.07 9,92 9.92 11,48
Oct. 28-29 10,93 9.98 12,62 14,34 7,09 9460 9.87 11,38
Now. 25-26 11,11 10,52 12,68 12.88 7.12 9.81 9.92 11.60
Dec. 24 11,36 11,06 13,41 12,42 7.14 9.98 9.83 11.62




KANBAS
LIMESTONE CREEK AREA OF SOIL CONSERVATION SERVICE

An observatlon-well program was started in the Limestone Creek
area, in Jewell County, near Mankato, Kans., during the spring of 1934
by the Geologlcal Survey In cooperatlon with the Soil Conservation Ser~
vice. Thils area lies In the ground-water province known as the Great
Plains Pliocene-Cretaceous. Thirty wells were originally selected for
measurements, but as the Investigation progressed new wells were added
and several of the original wells were abandoned. A total of 52 wells
are now belng measured, but the records of only 24 are included in the
following tables, Most of the wells that are not included were affected
by seepage from nearby reservolrs or have beeq only recently selected.
As a rule measurements were made on all wells once a week. A total of
about 4,000 measurements were made on all the wells from the beginning
of the program to January 1, 1936. About 2,300 of these measurements
were made durlng 1935, an average of 50 measurements to the well during
the year. Ten water-stage recorders have been used In this area, one
of which has been in operation on well 30 since August 1934 and one on
each of wells 34, 42, 49, and 51 since 6ctober 1934. The other auto-
matle recorders have been shlfted about in order to get records for
short periods on all the wells. Only the records of measurements that
were made nearest to the flrst of each month are given iIn thls report.
The method of expressing the results of the measurements 1s explained
in the introductlon to the report.

The wells for which data were avallable ranged in depth from 19 to
88 feet. They are essentlally water-table wells, some of which penetrate
thin alluvium in small valleys and others penetrate limy shale of the
Niobrara formation or the Benton shale -- both of Upper Cretaceous age.
The depth to the water levels in the wells ranged from about 10 to 80
feet., A few of the wells were pumped occaslonally to check the recovery
of the water levels, but otherwise there was no pumping from these wells.
No measurements are given in this report that were made after the wells
had been pumped and before the water table had fully recovered, The
measuring point for nearly every well was the top of the board cover
over the well, Each measuring point was instrumentally tied in with a

bench mark established near the well,
66
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The average altitudes of the water levels in this area can be
closely correlated with the precipitation., According to records of the
United States Weather Bureau, covering the period 1901-33, the mean an-
nual ‘precipitation at Burr Oak is 24,68 inches, of which 18.75 inches
occurs from April to September, From September 1933 to April 1935 the
precipitation was very light. The rainfall from April to September 1934
was only 9,02 inches, or less than half the normal. There was not suf-
ficlent moisture to supply the needs of the vegetatlion, and only a minor
amount of ground-water recharge occurred, Hence, with minor exceptions,
the water levels declined gradually from the time the initial measure-~
ments were made, in March, April, or May 1934, untll the end of April
1935, the average decline being about 1,8 feet during this period In the
24 wells for which records are given in the tables.

In May 1935 the rainfall at 26 stations in the Limestone Creek area
ranged from 6,64 to 12,27 inches and averaged 9.36 inches, In contrast
to the 33-year normal of 3,77 inches for May at Burr Oak. The water
levels in the observation wells accordingly rose an average of 0.92 foot
in May and 1.63 feet in June, In the last 6 months of 1935 the precip-
itation was not far from normal, However, in July it was very light,
whereas in August 1t was nearly twice the normal. The water levels de-
clined slightly in July and August but rose 0.56 foot in September and
alsa rose substantially in October, November, and December. Thus at the
end of 1935 the water levels averaged about 3.36 feet higher than at the
beginning of the year and fully 1.5 feet higher than in the spring of

1934, when observations were commenced.

Wells in the Limestone Creeck area in Jewell County, Ksns.

(The depth to the water level given in the next to last columm is the
depth below the measuring point on Jan., 1, 1935, The height of the
measuring point, given in the last column, 1s its height with reference
to the arbitrary datum,)

Depth to Height of

Well Depth water measuring
no, Owner and location (feet) level oint
(feet) feet)
2 E, E. Lewls, NE-lNE%: lot 1, sec. 6, ,
T, 5 S., R. O W 71 46.25 56.25
2a do, .e 49,50 59450
4 S. B. Brown, NEiNE} sec, 5,
T, 3 S., Ra O W 53 48,58 58,58
6 H., C, Doud SE&SW;— sec. 5,
Ts 3 S., R. oW, 50 45,73 55473
8  Frank Zadina, SW;SW% sec, 17,
T, 3 S., R. 9 W, 75 68.05 78.06
12 M, W. Howe, lot 4, sec. 30,
T, 3 S., R. 9o W, 88 77.00 87.00

14 C, Walker, SE%SE: sec. 24,
T, 5 S., R. © W 53 46.48 56,48
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Wells in the Limestone Creek area in Jewell County - Continued
Depth to Height of
Well Depth water measuring
no. Owner and location (feet) level oint
(feet) }()feet)
16 @. N, Sorrell, NWiNW} sec. 26,
T, 4 S,, R, 9 w. 39 32,81 42,81
18 Martin Johaneck SE;SW sec. 29,
T, 3 S¢y, R. O W. 45 31.88 41.88
22 Meyer Miles, NE} sec. 10,
T, 5 S., R. 9w, 39 28,16 38.16
24 J. N. Sorrell SE3SW1 sec. 29,
T, 5 S., R, ’9 W. 1¢e 13,30 23,30
25 J. N, Sorrell, NWiNW: sec. 29,
T. 5 8., R. 9 W. 31 16.47 26,47
27  Darius Henningsen, lot 16, sec, 31,
T. 3 8., R, O W, 47 41 .84 51.84
28 do. 42 40,14 50.14
30 Fred Van Wey, SW} sec. 28,
T. 4 S., R, © W 50 42,54 52,54
31  Bernard Sawyer, SE*SW— sec. 1,
T. 3 S., R, 9 W, 58 48,35 58435
40 R. L. McDaniel, SEZNW} sec. 15,
T, 4 S., R. 9 W. 45 43,48 53.48
41 Walter Dietz, % sec. 6, )
T, 5 S., R. oW, 24 27,57 37,57
42 L. Lowdermilk, NWiNE} sec. 27,
Te 3 S., Ra 9 W, 36 31.36 41,36
44 Everett Gimple, SEASW% sec, 13,
T. 4 S., R. 9 We 37 23,96 33496
45 Victor Yapp SW—SE sec, 24, .
T. 4 8., k. 10 W, 38 31.93 41.93
48  Frank Rogers, SE4SW: sec, 23,
T. 4 S., R, 10 W. 39 28,06 38,06
49  E, Underwood, SWiNE} sec. 5,
T, 3 S., R, 9_W. 57 41,60 51.60
50 E. Strom, SWiNW} of SE} sec. 31,
Ty 3 S., Re 9 W, 50 36.62 46,62
Water levels in wells in the Limestone Creek area in
Jewell County, Kans., in feet sbove the arbitrary datum

Date 2 2a 4 6 8 12 14 16 18

1934
Mar, 19-21 12,56 ..... 10,83 12,43 12,91 12.56 8,79 12.66 11,91
ﬁay Z-Q 10.93 ..... 12,86 11,30 11.98 12.16 10.10 12.10 12.36

ay 31-

June 1 9.97 12,63 11,17 11.67 11.96 9,23 11,30 11.82
July 3-4 10,75 12,33 11,07 11.06 11.€8 0.46 10,33 11.01
Aug, 2-6 10.60 032 e4ses 10481 11.40 9,63 9,29 10,28
Aug. 29-30 10,58 8,60 10,59 8.65 10,90 9,55 8499 cenea
Octs 4-5 10.37 10.47 10,60 10,37 9.96 10.65 9.72 9.09 9.86
gov. 1-3 10,14 10,29 10,55 10,20 11.10 10,43 9,83 9,55 9.77

ove 28-

Dec. 1 10.17 10.16 10,41 10,10 10.12 10.24 9,92 9.86 9.99

1935
Jan, 3-5 9,90 9.98 10,08 9.99 9,99 9,98 10,00 10,00 10,00
Jan, 31-

Feb, 2 9.82 0.82 9,81 9.88 9.80 9,81 10,04 10,09 0,97
Feb, 28-

Mar, 2 9,67 .68 9,75 9.84 9.59 9.65 10,05 10,14 90
Mar, 28-30 9.48 9.71 9.52 9,79 9.38 9.46 10,07 10.11 9.95
May 2-4 9.06 S.44 9,14 8.66 9,10 9,25 10,10 9.98 9,51
May 30~

June 4 8.99 .eeve 9,07 9,56 8,92 9.16 10,22 10,56 10.08
July 1-5 926 seese 10,57 9.69 8,97 10,61 10,28 12,07 11,00
Aug, 1-2 10,10 9,12 14.42 D463 9.65 11.84 10,32 10,09 10,86
Aug, 29-31 10,13 9,11 15,23 9.66 11,10 12,29 10,34 9,70 10.33
Oct, 3-4 10,28 8,98 15,04 9.85 15,21 13.81 10.39 12,72 12.00
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Water levels In wells In the Limestone Creek area -~ Continued

69

Date 2 2a 4 6 8 12 14 16 18

1935
Oct, 31~

Nov. 1 10,28 8.94 14,94 9.89 16,11 14,19 10,44 14,17 12,67
Nov, 29 10.26 8.82 14.88 9,87 17,15 14,18 10,45 15,15 13,50

1936
Jan, 2=3 10,39 8,64 14,63 9,80 17,93 13.83 10,47 15.32 14.29

Date 22 24 25 27 28 30 31 40 41

1934
Mar, 19-21 11.14 11.11 10.38 .eeee cocee eose0 evase sesss  seese
May 7=9 10,77 10,95 10,34 14,17 11.08 +eeee  ceeee osces esecse
May 31~

June 1 10,41 10,87 10,11 12,46 10,99 13,53 10,80 .ceee cosee
July 3-4 10,00 11,43 11.39 ..e.. 10.88 9.94 10.63 ...e0 sseee
Aug, 2-6 9.59 10,95 10,43 11,14 10,76 9,20 10.49 10.14 10,59
Aug, 29-30 10,02 110.62 10,21 110,70 10.60 8,91 10,34 10,07 10,16
Oct, 4-6 9.89 10.49 10.22 10,30 10,40 8,67 10,31 10,00 9,78
Nov. 1-3 9.87 10,34 10,18 10,09 10,25 9.38 10.26 10,04 9.64
Nov. 28-

Dec, 1 9.94 10.20 10,19 10,09 10,13 9,76 10.17 10,03 9.87

1935
Jan, 53-5 9.99 9.99 9.99 9.99 9.99 10,06 9,99 9.99 10,01
Jan, 31-

Feb. 2 9,99 g.42 9,78 9,91 9.90 10.19 9.84 9,88 10,06
Feb, 28-

Mar, 2 9.98 9,76 9.156 9.82 9,79 10,35 9,68 9,88 10,09
Mar, 28-30 9,94 9,53 9,59 9.75 9.62 10.61 9.656 9,94 10.10
May 2-4 ceses 9.43 9.51 9.66 ..... 10,68 9,50 10,04 10,00
May 30~

June 4 12,04 9.59 g.65 13,42 9,44 12.00 9,70 9.85 10,39
July 1-56 12,32 10,66 11,09 14,78 11.08 11l.72 11,27 9.80 12.42
Aug, 1-2 11.46 10.98 11,556 13,76 9.34 10,50 12,16 9.93 11.63
Aug, 29-31 11.34 10,50 11.32 13,12 ¢.26 10,16 12,14 9,77 11,07
Oct. 3-4 12,63 9.52 12,50 15.01 10,80 11.64 12,17 9,87 13.45
Oct, 31~

Nov,. 1 12,66 9,07 12,21 14,73 11l.35 11.95 12,13 9.91 13.27
Nov, 29 12,65 8,73 11.98 14,67 11.56 12,38 12.04 10,05 13.41

1936
Jan, 2-3 13,11 8.40 11,68 14,756 11.71 12,77 1l.92 10.11 13.68

Date 42 44 45 48 49 50 Average

1934
Mar, 19-21 ceeee eecee osseoc essce caesa oceves 11.567
May 7-9 seese seesc eeses seees sesee saces 11.62
May 31—

June 1 csess secee sssss seece eesss seses 11.26
July 3-4 e0e0s ceese veees eeses seese csese 10,85
Auge 2-6 10.81 12,77 1083 9.96 sevee sesee 10.44
Aug, 29-30 10,43 13,22 10,47 9.48 13,75 10,83 10.36
Oct. 4-5 10,18 12,37 10.14 9¢.11 13.19 10,35 10,27
Nov, 1-3 10,13 12,39 10,04 8.89 12,55 10,07 10,256
Nov, 28~

Dec. 1 10,11 11,61 993 Q.14 ..c.e 9.97 10.09

1935
Jan, 3-5 10,06 9.67 10,00 10,03 ,,... 10,00 9.99
Jan, 31~

Feb, 2 9.99 8,93 10,08 10,59 11,19 10,14 9.96
Feb, 28~

Mar, 2 10,02 8.65 10,16 10,92 11.33 10,25 9,92
Mar, 28-30 10,96 8,76 10,23 10,95 11,33 10.22 9.94
May 2-4 g.87 8.53 10.18 10,88 11.10 10.25 9,71
May 30-

June 4 12.48 11,37 12,58 13.26 11.42 10.88 10.63
July 1-6 14,83 12,88 13,73 13,63 26,41 12,89 12,26
Aug. 1-2 13.56 10.76 12.32 12,68 25.88 12,62 11.88
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Water levels in wells in the Limestone Creek area - Contimued

Date 42 44 45 48 49 50 Average
1935
Auge 20-31 13.23 10,65 11,59 12,04 24.64 12,11 11.69
Octs 3-4 13,88 11,06 14,16 13,13 ..... 13.82 12,26
Oct, 31~
Nov. 1 13,61 11.28 14,40 13,60 24,590 14,07 12,93
Nov, 29 13.50 12,41 14,66 14.32 24.22 13,76 13.10
1936

Jan, 2=3 13,49 14,02 14,94 14,96 23.89 15,76 18.35




MICHIGAN
By V. T. Stringfleld

The present program of measurements of ground-water levels in
Michigan was started in the fall of 1932, when the Geological Survey
division of the Michigan Department of Conservation, in cooperation with
the United States Geological Survey, began an investigation in Roscommon
County to determine the areas in which ground water is available in suf-
ficlent quantity at depths of 20 feet or less, so that wells may be
developed when needed for effective use in checking and suppressing
forest flres. That work lnvolved the comstructlion of numerocus obser-
vation wells, The Michligan Forest Fire Experiment Station, under the
supervision of G, I. Stewart, director, demonstrated through experimentel
tests thet such work 1s feasible and throughout the investigation has
cooperated in developing equipment and technique for this work. During
the fall of 1932 measurements of ground-water levels were made in four
townships of Roscommon County by S. W. Lohman, of the Federal Survey,
and A, W. Bergqulist, of the State Survey. Ronald Bird, of the Michigan
Department of Conservatlon, made water-level obgervatlions during the
winter of 1932-33.

In the spring of 1933 a program of forest conservation and develop~
ment was undertaken by the Federal Govermment through the organization
of Civilian Conservation Corps cemps in the forested areas of Michigan,
Fleld partles, each conslsting of six or seven Civilian Conservation
Corps men, were organlzed and began the construction of wells in several
countles., A geologist of the State Geologlical Survey was placed in
charge of each party. This program of construction of test wells was
made possible by technical advice from G. I. Stewart, director of the
Michigan Forest Fire Experiment Station, R. A. Smith, State geologist,
and O, B, Meinger and A. G. Fledler, of the United States Geologlcal
Survey. The work of the fleld parties was coordinated by W. Osgood
and A, W, Bergquist, under the direction of the State geologlst. The
writer was the field representative of the Federal Survey., Water-level
measurements were made by the geologists in charge of the fleld parties,

During 1934 0. F, Poindexter and A. W, Bergquist, of the State Sur-
vey, together with the writer, started a systematic program of selecting
and measuring water levels in those of the test wells that were aelggted
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as observation wells, That work has been continued to the present time,
A water-gtage recorder hasg been in continuous operation since November 6,
1934, on a well at the Michigan Forest Fire Experiment Statlon near Ros-
common ,

Mr, Berggquist supplied the writer wlth coples of the water-level
measurements made under his supervision during 1935, and H. J. Harden-
berg, of the State Survey, prepared hydrographs showing measurements of
water levels iIn 152 wells representing 45 townships., Mr, Bergqulst re-
ports that during 1936 the water levels 1n 1,758 wells were measured at
least once, and more than one measurement was made In each of 1,324 wells.
Many of the wells were measured about once or twice a month., The total
number of individual measurements made during the year was 9,806, These
measurements were made chlefly by the following geologlsts of the State
Survey: C. F. Bassett, H, J. Hardenberg, G. W. Jennings, E. Hess, Nor-
man Billings. The water-stage recorder was in operation throughout the
year,

The area 1s in the North-Central Drift-Paleozolc ground-water
province, All the wells are in drift, and most of them in permeable
outwash sand. The wells are of the jetted type and range from about 10
to 30 feet in depth., Most of them are 2 inches in dlameter, a few are
3 or 4 inches in dlameter, and the well near Roscommon on which the
recorder 1s installed 1s 8 inches 1n dlameter and about 17 feet deep.

A1l the wells are in areas that are unaffected by large artificlal
withdrawal of water. Most of them represent water-table conditionms,
but a few tap perched water and a few shallow artesian water, The top
of the well casing 1s the measuring point, from which the depth to the
water level 1s measured, The altitudes of the measuring points with
reference to the land surface have been recorded, and a few of the
measuring points have been tied by Instrumental leveling to Government
bench marks with mean sea level datum., The water-level records are
still unpublished and are not yet avallable to the public, However,
maps representing the position of the water table with reference to
the land surface have been prepared for most of the area, and blue
prints of these maps are available.

When the water-stage recorder was installed on the 8-inch well
at the Forest Fire Experiment Station near Roscommon on November 5,
1934, the water level in that well was about 8 feet below the top
of the casing and about 5,5 feet below the land surface, It rose
gradually until December 10, when 1t stood 4.6 feet below the surface,
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From the later part of December 1934 to March 6, 1935, 1t slowly declined
to 6.2 feet below the surface, During this period the ground was frozen,
and 1little or no recharge took place., Because of the frozen and therefore
imperviocus condition of the ground, the effects of changes of atmospheric
pressure were reflected in fluctuations of the water level in the well
during a part of the perlod. From March 5 to 20 the water level rose

1.3 feet, apparently because of recharge after the thawing of the ground,
On March 20 it stood 3.9 feet below the surface, which was the highest
level of the perlod of record, It gradually declined during the succeed-
ing months and was about 5,75 feet below the surface in the later part of
September, From that time to February 15, 1936, the water level remained
nearly stationary, ranging only between the depths of 5,656 to 5.8 feet
below the surface, During the calendar year 1935 the range in fluctuation
of the water level was only about 1.85 feet‘. The water level stood some-
what lower at the end than at the beginning of the year,

Hydrographs of 152 wells, representing 45 townshlps in Roscommon,
Clare, Missaukee, Grand Traverse, Kalkaska, Crawford, Otsego, Charlevoix,
and Cheboygan Countiles, 1n general indicate that in most of the area the
fluctuations of the water level were comparable to those described above,
in that there was a gradual rise during the spring of 1935, followed by
a gradual decline during the summer, with the water level standing some-
what lower at the end of the year than at the beginning, This decline
ranged from less than 1 foot to about 1,5 feet, In a few of the wells
the water levels were slightly higher at the end of 1935 than at the
beginning, whereas in a few other wells the water levels declined
throughout the year, The maximum range in fluctuation in any well during

the year was about § feet,



MONTANA
FLATHEAD VALLEY BETWEEN FLATHEAD LAKE AND KALISPELL
By W. A, Lamb

An investigation of the ground-water levels in the wvalley and delta
area betwsen Kallspell and the head of Flathead Leke was begun in May
1928 by the United States Geologlcal Survey under the authorization of
the Federal Power Commission, The purpose of thils investlgatlon was to
determine the effect of the altitude of the water surface In the lake
and river on the posiltlon of the waber table in the area, Regulation
of the outflow of the lake was contemplated, and as the water table in
this area stood within a few feet of the land surface 1t was necessary
to evaluate the agricultural ciamage to the farma that might result from
any appreclable raising of the water table., The work was conducted
chiefly by C. S. Heldel and A, H, Tuttle, under the direction of W, A.
Lemb, district engineer, 1n cooperatlon with the divislion of ground
water of the Geologlcal Survey.

Altogether 47 observation wells were put down, two of which have
since been abandoned, These are all water-table wells, and few of them
have been affected by any artifliclal withdrawal. Observations of the
water levels in these wells have been made at Intervals, usually monthly,
up to the present time, Two of these wells (nos. 46 and 47) are equipped
with automatlc water-stage recorders. These two wells are 3 by 4 feet
in cross section and sbout 14 feet deep. The other wells were bored
with an auger and cased with a standard 1i-inch galvanized pipe, which
was fitted with a polnt made from 60-mesh gauze. The top of each casing,
in wells 46 and 47, 1s used as a measurlng polnt, and its altltude above
sen level was determined, The measurements of water level are made with
a steel tape connected to s sounding welght. The altitude of the water
level in wells 46 and 47 1s read directly from a staff gage whose zero
point 1s near the bottom of the well.

About 108 measurements of the water level have been made in each
well since July 1928, Sixteen measurements were made in most of the
wells during 1935, making a total of 657 for the year. An accompanylng
table shows the arlthmetlc average of the water levels 1n wells for
geveral times during the perlod of obgervation, Measurements were made

only for a few months In 1928, but they indicate that the water table
74
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was higher in that year than in any year since., An inspection of the
average levels shows that there has been a definite seasonal fluctuation
each year, the water levels rising to high stages in the late spring and
declining to low stages in the winter. The average water level had an
annuel net decline from 1928 to 1931, but 1t recovered most of this loss
in 1932 and 1933, Although the average water level had another net de-
cline in 1934, it was at the end of the year only about 1 foot below the
level of December 1928. .

Observation wellsg In Flathead Valley, between Kalispell and
Flathead Lakes, Montana

5
(The depth to the water level given in the next to last columm is the
depth below the measuring point, or top of pipe, on March 16, 1934.
The figure given in the last column is the altitude above mean sea
level on March 16, 1934,)

Top of Depth
Altitude plpe to Altitude

Well Ranch name and location of top above water of water
no. of pipe ound level 1level
(feot geet) (feet) (feot)

Beauchamp, center of south edge,
SE% sec. 17, T. 27 N., R, 20 W 2,896.64 1.0 7.36 2,889.28

2 Oldenberg north, center of west

edge NW: sec, 22, T, 27 N,,

R. 20 W, 2,896,06 «6 10.51 2,885.55
3 Oldenberg ecast, center NEi sec.

22, T, 27 N., R. 20 W. 2,896.60 .8 12,18 2,884.42
4 Oldenberg south, SW corner NW}

sec. 28, T. 27 N., R. 20 W, 2,805.15 1.1 9,71 2,885.44
5 Van Rinsum, center of west edge

SEL sec. 24, T, 27 N., R, 21 W. 2,896.86 W3 7.39 2,889,.47
7 Cleary, SE corner SWi sec. 13,

T, 27 N,, R. 21 W, 2,908.17 1 19,03 2,889.14
8 Koenig, NW corner NE% sec. 23,

T, 27 N., R, 21 W. 2,804.82 2,2  5.45 2,889.37
9 Keller, center of NEi sec. 19,

T. 27 N,, R. 20 W. 2,895.63 T 6.07 2,889.56
10 Yeaw, center of NW: sec. 20,

Te 27 N,, R, 20 W. 2,896,50 o7 7.1 2,889,37
11 Taylor nor%h, NE corner NEZ

sec, 20, T. 27 N., R. 20 W, 2,895,14 1.6 8.35 2,886,779
12 Taylor open, NW corner NW: sec.

21, T. 27'N., R. 20 W, 2,892.72 ... 5.64 2,887.08
13 Conrad no. 1 south, center sec.

21, T, 27 N., R, 20 W, 2,892.96 o7 5,69 2,887.,27
14 Rousseille, NE corner NE} sec,

21, T, 27 N., R, 20 W. 2,898.36 .8 12,95 2,885.41

16 Heller open, morth of center
NE% sec. 22, T. 27 N., R, 20 W. 2,896,62 ves 10,38 2,886.24
16 Welke open, SW corner SW3 sec.

16, T. 27 N,, R, 20 W, 2,896.72 cee 10,13 2,886,59
17 Lee open, center NWi sec, 16,

T, 27 N., R. 20 W. 2,893.85 ...  7.66 2,886,17
18 Bellinger open, NE corner NE}

sec, 8, T. 27 N,, R, 20 W. 2,903.76 eee 14,57 2,888,33
19 Manning, MW cormer NW; sec. 8,

T. 27 N., R, 20 W, 2,891.28 o6 3.31 2,887.97
20 Reed, NE corner SW} sec, 1,

7.°27 N., R, 21 W. 2,892,21 .6 4,8 2,888,03
21 Thomgson, center of north edge

+ sec. 6, T, 27 N., R, 20 W. 2,891.98 4 b.29 2,886.69

22 Lowden, center SW corner NWi

sec. 32, T. 28 N,, R, 20 W. 2,905,62 M 18,03 2,887.59

23 Lockheart, north edge SEf sec,
34, T, 28 N., R, 21 W. 2,901.98 o4 16441 2,885.57
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Observation wells in Flathead Valley - Continued
" Top of Depth
Altitude pipe  to  Altitude
Well Ranch name and location of top above water of water
no. of pipe round level level
(feet feet) (feet) (feet)
24 Straights, SE corner NE% sec. 33,
T. 28 N., R, 21 W, 2,900.16 0,8 11.06 2,889.11
26 Meuli, center SE} sec. 35,
T, 28 N,, R, 21 W, 2,905.40 o4 17,10 2,888.30
26 Caton, SWi sec, 35, T. 28 N,,
R, 21 W, 2,901,986 6 13,39 2,888,656
27 Weaver, SEf sec, 36, T. 28 N,.,
R. 21 w. 2,897.86 7 12,07 2,885.79
28 Hancock, NE} sec, 1, T. 27 N.,
R, 21 W, 2,904.43 1,0 17.46 2,886,98
29 Syverson, NW sec. 6, T. 27 N,,
R, 20 W, 2,895.81 2.2 9,87 2,885.,94
30 Hodgegon School, NW corner NWi
sece 5, To 27 N,, R, 20 W. 2,905.87 1.7 18,66 2,887.21
31 Hartman west, center NWi sec. 5,
T, 27 N., R, 20 W, 2,006,68 1.0 19.13 2,887,656
32 Papendicks, center SE} sec, 32,
T, 28 N., R. 20 W. 2,899 .50 7 B.47 2,891.03
33 Hartmin east, NE corner NE}
sece 5, T, 27 N,, R, 20 W, 2,898,.,63 o7 11,04 2,887.59
34 0'Connell, center ﬁE% sec. b,
T, 27 N., Ry, 20 W, 2,900,40 1.2 12,56 2,887.59
35 Bellinger, SE} sec. 5,
T, 27 N., R, 20 W. 2,901.74 .6 15,41 2,886.33
36 Wagoner, center SEi sec. 8,
T, 27 N., R 20 W 2,908,32 .5 17.36 2,885,96
37 Damon, SE corner SEj sec. 8,
T, 27 N., R, 20 W, 2,898.19 .2 12,32 2,885.87
38 Lee pipe, center SW% sec. 17,
T, 27 N., R, 20 W, 2,890,57 6 4,14 2,886.,43
39 Conrad no. 2 north, center NE}
sec, 21, T. 27 N., R. 20 W. 2,893.16 6 7,61 2,885,656
40 Taylor south, center SE:
sec, 20, T, 27 N., R. 20 W, 2,895.42 1.3 7.04 2,888,38
41 Zellar, center NEi sec. 20,
T, 27 No, R, 20 W, 2,897.42 .8 8,77 2,888,656
43 Kleinhams, center NE} sec, 19,
T, 27 N., R, 20 W. 2,898,05 .6 9,10 2,888,956
44 Websters, NW corner NW: sec, 19,
T, 27 N., R, 20 W, 2,005.16 1.0 16,14 2,889.02
45 Three Corners, NE corner NEL
sec, 23, T, 27 N., R, 21 W, 2,910.82 o7 21,40 2,889.42
46 Taylor automatic, center NW} )
sec, 21, T, 27 N.,, R. 20 W, 2,877.00 cen 10,14 2,887.,14
47 Parkers open automatic,
NWi sec, 34, T. 28 N., R, 212 w, 2,880,00 cee 9,12 2,889.12

Average monthly water levels in the observation wells in Flathead Valley

(The average given for each month was computed from the first series of
meagsurements made in that month and indicates height, in feet, above an
arbitrary datum; 2,800 must be added to convert these averages to alti-
tude above sea level,

Year 1928 1929 1930 1931 1932 1933 1934 1936
January vseses 85,65 86.89 86.75 86.58 ceces ceses sesse
February essee  B7479  caeee cseee eosee 86359 eeees 86,93
March 88,16 evesee 86.92 86.70 86.71 87,51 86.76
April 88.06 B6,96 B6.86 eseee 86.83 87482  ceeen
May 88,13 87.48 87.03 87.21 86.87 88.53 87.01
June 88.38 87.60 87.01 88,29 87,68 88.19 87,76
July 88,37 87,30 86,79 87.98 89,14 ..ees 87.28
August 87.59 86.91 86.59 87.28 88,24 87,58 eeees
September 88,54 L,.... 86,77 ..ees 86,98 87.56 87.19 86,77
October 88.17 87,30 vseee 86,20 86,75 B87.37  ceevs 86,31
November 88,03 87.08 86,72 86.12 cceen eseee B6,9L evoen
December 87.91 87403 ..o, eeees B6.75 87,44 B6e83  eveee




WATER LEVELS AND ARTESIAN PRESSURE, 1935 Lid
Water levels in the observation wells in Flathead Valley, Montana
(Measurements give the helght of the water surface in the well ubove an
arbitrary datum; 2,800 must be added to convert these measurements to
altitude above sea level.)
Date 1 2 3 4 5 7 8 9 10
1928
July 16 93.69 90,08 ..... 91.65 9l.66 B89.42 89.14 92,06 91.98
18 ceeee 90,02 91,15 91,66 91,63 89,39 89,07 92,01 91,94
290 91.46 89.78 90,64 91.14 90,96 89,45 99.27 91.47 91,07
Aug, 10 90,92 B89.E1 B89.97 +ee0s 90.66 89,55 89,17 90,89 90,49
17 90,63 89.44 89,60 ..... 90.47 89,41 89,00 90.57 90,17
25 90e41 89.31 89431 seees 90.32 89,55 88.98 eses0 89,83
Sept. 1  90.27 89,24 89,12 89,32 90,20 89.57 88.93 90,23 89,76
Oct, 3 89,70 88,83 88,58 88,93 89,78 89,57 88,78 ..e.s 89.22
Nove 2 89,38 88,64 88,43 88,71 89,84 89,55 88,82 ...ee 89,05
23 89,29 88,46 88,29 88,59 89,66 89.56 88.93 ..... 88.94
Decézés 89.06 88,35 88420 88440 89.32 89,57 88.78 .eses 88.84
1
Jdan, 17 89,056 88,30 88,18 88,39 89,31 89.55 89,07 89,17 88,73
Feb, 23 88,86 88¢24 88,09 ssees oscoes 8955 89402 coees ovees
Mar, 21 89,46 88.44 B89.36 88.79 89.84 89.59 89.63 89.19 89,47
Apr. 14 90,13 88,96 90.08 89.37 89,80 89:56 .eeee 89.88 89,99
28 90,05 88,89 90,06 89,29 89,89 89.61 +eees 89,92 89,95
May 22 89,93 88,74 89.65 89,12 89.83 89,63 .e00.s 89,81 89,82
June 7 89,87 88,62 88,41 88,91 89.76 89.64 ....s 89.80 89,80
July 1 89.59 88,32 88,94 88,48 89.58 89,66 89.22 89,61 89,30
19 89,29 88,13 88,48 88,09 89.41 89.64 89.03 89,41 88.91
Aug, 9 88,98 87.87 87.99 87.84 89,16 B89.,65 88,65 89,08 sseee
23 88.84 87,78 87,70 87.65 88.97 89.64 88,50 88,88 88.47
Oet, 3 88.55 87.41 87,19 87.31 88.66 89.54 88,48 88,61 88,11
19 88.45 87,31 87,08 87,21 88.59 89.50 88.49 88,53 88.06
Nov, 26 88,28 87,09 86.94 87,01 88,56 89,45 88,62 88,37 87,90
Decé g-ll 88,22 87,06 86,92 86,97 88.54 89.40 88,62 88,34 87.86
193
Jan,16-17 88,04 86,81 86,83 86,80 88,58 89,24 88,58 88,04 87,82
Apr, 7 88,27 86,87 87,21 86,88 88,81 89.47 89.32 88.06 88,03
May 5 88,41 86,81 87,30 87,92 88.88 89,57 89,45 88.11 88,22
May 19-20 88442 86,86 87,26 87,47 88,96 89,53 89.41 88,23 88.27
June 11 88.41 86.82 87,03 87.87 88,96 89.44 89.30 88,26 88,26
July 23-2488.14 86,70 86.62 86.67 88,56 89.41 88,77 88,01 87,77
Aug, 25 87,88 86,50 86.28 86.46 88.40 89.40 88,38 87,87 87.56
Sept.2l 87,85 86,42 85,94 86.33 88.32 89.34 88.32 87.74 87.39
Nov, 7 87.70 86,23 85.90 86,19 88.27 89.28 88.59 87.59 87.38
1931
Jan. 26 87,58 85,95 85,92 ..ees 88.18 ..... B88.83 87,49 86.35
Mar, 27 87.82 .e.... 86,24 86,09 88.55 89.21 89.08 87.38 87.65
Apr,.21-22 87,84 ..... 86,34 86,32 B88.61 89,28 89,11 87,61 87,67
May 17 87.88 ..... 86,23 86,11 88.59 89,28 88.96 87,64 87.66
30 87,87 85,99 85,97 86,05 88.56 89,27 88.75 86,63 87,63
June 10 87.81 85,94 85.68 85.93 88.49 89,05 88,54 87,60 87.556
July 13 87,64 85,86 B85.,54 85.90 88,04 ,.... 88,37 87.45 87,33
Aug, 8 87.55 85,75 85.18 85.77 88.05 89,17 88.06 87,44 87,26
30 87,49 85.64 85,00 85,61 87,94 79,12 87.90 87,35 87.18
Oct. 19 87.31 85.42 84,75 85.55 87.84 88,90 88,04 87.11 87,00
Nov§5§8 87.19 85,36 84,79 85,53 87.68 88,87 87.14 ..... 86.88
1
Jdan, 26 87,58 85.95 85.92 ..e.. B88.18 ..e0s 88.83 87.47 87.35
Uar,24-25 88.08 85,72 86.62 .eees 88,67 89,40 89,19 87,55 87,78
May 10 88.36 85.86 86,08 85.90 88.68 89,42 ....s 87,78 88,10
18 88,37 85,86 86.05 85,90 88,81 89,42 89,26 87,83 88,10
June 4 88,43 85,87 86.02 85,93 88.98 89.45 89.34 87.93 88.31
7 88439 85.84 86,00 85.89 88.99 89.37 82.26 87,93 88,27
13 88,41 85,84 86,02 85.84 89,02 89,38 89,21 88,03 88,37
20 88.45 B85.78 85.86 85.76 89,06 89,40 89.12 88.10 88.40
27 88.44 85,72 85.62 85.75 88.97 89.42 89.03 88,16 88,58
July b 88.42 85,66 B85.58 85.73 88.92 89.40 88.93 88,21 88,43
Aug. 10 87,94 85,17 84,71 85,15 &3.28 89.21 88,32 87,97 87,90
Sept.16 87.92 85,07 84.60 85,04 88,26 89,21 88.22 87,84 87,68
Oct, 24 87,81 84,93 84,27 84,66 88,18 89,15 88,27 87,60 87,60
Dec§529 87.59 85,17 84.69 84.86 90.07 88.74 88.51 87,45 87.47
1933
Feb, 20 87,47 85,05 84,75 84.83 88,20 88,94 88.58 87,45 87,38
Mar, 22 87.83 B8B5,356 85.04 85,21 88,51 89.14 88.89 87,43 87.63

77056 0—36——6
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Water levels in Flathead Valley — Continued
Date 1 2 3 4 5 7 8 9 10
1933
Apr. 10 87,75 B5.32 85,23 85.20 88.41 89.06 87,65
May 6 87,86 85,29 86,30 85.14 88,37 89,04 87.70
9 B87.83 Bb.33 85,29 85,26 88,54 89,03 87.72
13 87,84 85.36 85,34 85,16 88,55 89,09 87,79
16 87.91 85.37 85,37 85,17 88,58 89.11 87.83
20 87.88 85.29 85.37 85,20 88.58 89.09 87,91
23 87.93 85,32 85,36 B85.24 88,57 89.09 87.91
27 87,93 85.27 85,33 85,22 88.54 89,09 87.92
30 87,94 85.34 85.33 85.23 88.556 89.08 87.92
June 3 87.95 85,31 85,24 85,21 88,53 89,09 87.94
6 87.96 85.24 85,21 85.18 88,66 89.09 87.95
10 87.99 85.22 865,17 85,18 88,69 89.09 88,01
13 88,02 85.14 85.12 8b.11 88,82 89,10 89,94
17 88,22 85,13 84,96 85,09 .eees 89.09 vesne
20 88,45 B85.93 84,82 84,18 ..... 89.08 eessen
24 89,40 85.056 84,73 85,01 93.88 89.08 94.47
27 89,79 85.04 84,69 B85.02 94.15 89,05 93.54
July 1 90,20 85,09 85,07 92,62 89.08 93.07
5 90,03 85,11 85,08 92.24 89.08 92,02
8 90,02 85,11 85,08 92.00 89.06 91.58
11 89,95 85,10 85,03 91.82 89,05 91.24
15 89,83 84,99 84,88 91,53 89,05 90.81
18 89,77 85.09 84,93 91.35 89,08 90.64
22 89,71 85.06 84,91 91,06 89.08 90,41
25 89,64 85,01 84,88 90.96 89.07 90.28
Aug. 7 89,42 84,93 84,85 90.43 89.056 89.71
30 89,21 84,96 84,80 89,93 89,07 89,34
Sept.28 89.01 85.13 84,87 89,45 89.11 88,93
Oct, 15 88,79 85,11 84,93 89.26 89,02 88,39 89.23 88.75
Dec. 4'7 88,90 85.36 85,13 89,11 89,00 88,69 B89.20 88,95
193
Mar, 16 89,28 85.55 85,44 89,47 89.14 89,37 89.56 89.37
Apr, 23 89,64 85.49 85.60 89,96 89,19 89,47 89.92 89,71
May 19 89,57 85.64 85,60 89,75 89.20 89,27 89,73 89,53
June 22 89.23 85,47 85,80 89.51 .e... 8B.91 89.46 88,86
Aug, 4 88,67 85.05 85,05 89,03 89.21 88.45 89.38 88.51
Septl.ll 88,56 84,82 83,35 84,72 88.86 89,16 88.32 88.60 88.17
Nove 6 88,14 85.17 83.58 84,97 88,57 89,08 88.54 88.23 87.84
Dec, 21 88,06 85,24 83,76 84,99 88.49 89,01 88.68 88.12 87.86
1935
Feb, 17 88,02 85,21 83,94 85,00 88,56 89,11 88,90 .eeee 87,93
Mar, 18 88,08 85.29 84,06 85,14 88,5656 89.13 89.10 ..eee 87,99
May 12 88,19 85.16 84,18 85,08 88,68 89,07 89.16 .sees 88.15
23 88,21 85.19 84,14 85,06 88.73 89,06 89.24 ...ee 88,19
June 14 88,36 84,94 83.64 84.82 88,90 89,06 88.94 89.30 88,37
July 30 88,17 84,79 83,17 84,50 88.59 89.06 88,56 88.38 88,07
Sept. 9 87,97 84,45 82,94 84.23 88.34 88.98 88.17 87.97 87.68
Oct, 27 86.62 B84.55 82,93 84,32 88,13 88.93 B8B8.33 ceves ccove
Date 11 12 13 14 15 16 17 18 19
1928
July 16 86,95 88,14 89,37 89.64 90,34 87.01 86.91 88.61 88,28
18 86,92 88.51 89,33 89,58 89,64 87.1l1 85.51 88,70 88,07
29 86,82 88,00 88,92 89.19 88.91 86,83 B6.66 88.59 87.93
Aug. 10 86.64 87,83 88.42 88,71 87.35 'B86.89 86.91 87.59 87,54
17 86,562 87.41 88.10 88,40 87.41 86.00 85.99 86.85 87.83
25 86,48 87.62 87,77 88,04 87,05 86.69 86.99 88.36 87,28
Sept. .1 86,46 87.55 87.52 87.83 86.67 B6.67 B86.69 88.50 87,24
Octe 3 86,57 B87.52 86,956 86.86 85,95 86.54 86.45 86.55 87.48
Nov, 2 86,55 86,92 86,18 B86.25 85,35 86.59 B86.52 88,55 87,78
23 B6eBB +.se0 86,76 86.06 85.23 86,34 86.07 88.59 87.95
Dec, 15 86,74 86479 86,76 ...e. B5.12 86.62 86.76 87.14 88,07
1929
dan, 17 86082 cense B6.TE B85.6L cevee esece evees eseee 88,04
Feb, 23 8678 coese seces eseso ossss evese sessw evees B8B7.,96
Mar, 21 87,61 87.44 89,19 ...00 B85.39 86.97 87.59 88,31 90,06
Apr. 14 87.62 87.30 89,65 85,55 BH.64 87.20 86.86 88,79 89,34
28 B87.60 87.13 89,22 85,51 85.99 87.27 86.77 B88.07 88,92
May 22 87.60 87.40 88.87 85.88 86.11 87.38 87.38 88.67 88.52
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Water levels in Flathead Valley - Contlmued
Date 11 12 13 14 16 16 17 18 19
1929
dJune 7 87.40 87.66 688,65 B86.66 86.24 87.37 87.11 88,66 88,28
July 1 86,97 87.60 87,86 87,76 86.30 86,98 87.22 88,60 87,66
19 86,76 87.36 B7,20 87.37 85.72 86.71 86,40 . 87,07
Aug. 9 86,38 87.14 86,73 86,85 89,20 86,564 86,70 86,49 86,31
23 86,21 86,77 86,41 86.46 85.02 B86.42 85,57 88.46 86,27
Octe 3 86,24 86,30 B85.99 85.64 84.21 86.25 86,17 87,06 86.91
19 86,26 B86.64 85.92 ..... 84,38 86.29 86,10 88,30 87,10
Nov. 26 86.36 86,04 85.77 85,08 84,11 86.28 87.44
Decs o9-11 86.33 86,564 85.67 84,91 83.94 85.87 87.38
193
Jan, 16-17 86,38 85,78 85,96 84.61 84,12 86.04 ..... 88.16 87.49
Apr. 7 86.82 85,64 B7.91 84,66 83,94 86,59 86436 ....s 88.96
Moy 5 86.87 86,62 87.31 8b.22 B84.656 86,35 87.06 88,63 88,93
19-20 86,93 86,565 B87.10 85,74 84.30 86,73 cease
June 11 86.97 B86.60 86.83 86,40 84.80 86,53 88,17
July 23-24 86,78 86,156 85,30 86.26 84,31 86,37 86,86
Aug, 25 86,60 86.24 85,02 85.60 84,00 86.30 86.11
Sept,21 86,54 B86.38 84,69 B5.18 83.89 eese 86,32
Nov. 7 86.61 86.09 84,96 84,66 83.94 86.08 87.38
1931
Jan, 26 B86.67 86.56 85.17 84,32 83,73 86,29 87.93
Mar, 27 87.21 85,79 B86.00 84,28 ..... 864,52 87,60
Apr. 21-22 87,15 86,03 85,99 84,31 84,20 86,73 88.13
May 17 87,07 86,30 85,79 84.82 84.46 86.82 87,74
30 86,97 86.19 85.54 85,36 B84.55 86.28 87,41
June 10 86.87 86,04 85,29 85,76 84.49 86.64 86,97
July 13 86,50 85.86 84.60 85.89 83.84 86.40 86,36
Aug, 8 86,40 83,79 B84.28 85,42 83,38 86423 85.70 eseee 85.93
30 86.30 85.42 83.84 85.06 83.57 85.99 85.27 87,81 85.68
Oct, 19 86,17 85,25 83.95 84,42 83,38 86,17 85,72 87.59 86,53
NOI. 28 86418 85,29 83,84 84,11 83.27 ,ecee 86.88
932
Jan. 26 86.67 86.56 86,17 84,32 83,73 86,29 87,93
Mar, 24-25 87.16 85,92 85.88 84.35 84,14 86,72 89,60
May 10 87.22 B85.72 B85.86 B8h.86 84,77 87.08 88,45
18 87.24 85,90 85.88 85.16 85.05 87,18 88,10
June 4 87.24 86.50 85.78 86,50 84,92 87.18 88,52
7 87.38 86,23 86482 86463 84.96 .eees 88,22
13 87.19 86.24 86.18 86,96 85,02 87.20 88,01
20 87.10 86,26 85.82 87.36 85,07 .oess 87.75
27 87.09 86,05 85.89 87,70 85.13 87,19 87.48
July 5 87,00 86,00 85,43 87.856 ...s. 87.15 87.30
Aug. 10 86,40 85.82 84.38 86,80 85,74 86.59 86.21 88,06 86.21
Sept.16 86,39 85,43 84,33 85,90 85.19 86.38 85,80 88,24 86,11
Oct. 24 86419 eeees B84.33 84,92 84,86 86,31 86,03 88,57 86,74
Dec. 29 86,17 86,15 84,56 84,76 85.06 86,36 ..... 87.83 87,29
1933
Feb, 20 86,18 86,03 secee B84,50 B85.22 86425 ,eess 87.96 87.13
Mar, 22 86,97 B86.57 84.86 84,46 84,77 86.44 86.63 88,76 88,90
Apr. 10 86,87 86.19 85.38 84,43 85.456 86.50 86.63 88,81 88,79
May 6 86,78 86.24 85.45 84,60 85,65 86,51 87,04 88,54 88,07
9 86481 88,27 85450 89,69 .e.e. 86,656 86,77 88,74 +58
13 86,91 86,59 85.49 84,83 85.64 86.55 86,66 86,55 88,68
16 86,97 86,47 85.58 B84.51 85.75 86,70 87,13 ..... 88,49
20 86,88 86435 865.69 85,08 85.75 86,59 87.22 88,60 88,44
23 86,96 86.30 85.58 85.17 8b5.81 86.67 87,26 88,50 88,37
27 86,92 86,31 856,69 85,31 85,78 86,60 87,12 88,55 88,09
30 86.93 86,55 B85.61 85.43 85.63 86,59 86,69 87.81 87,99
June 3 88,06 86,07 B8b.63 85.656 85.78 86.64 86.86 87.76 87.80
6 86,90 86,24 85.62 85,87 85.85 B86.69 86,42 87.14 87.70
10 86,85 86,18 85.60 86,22 85,91 86.61 86.91 86,84 87.57
13 86,82 86,17 B85.61 86.52 85.91 B86.56 86,62 87.20 87,52
17 86,81 86,39 85.73 87.02 85.92 86.62 86,58 87,32 87,36
20 86,76 85,72 85,98 B87.48 86.16 86.66 86,29 87,53 87,15
24 86,67 86,78 86.72 88,12 86,56 86,60 86.05 88,45 87,01
27 86,66 86.98 87,17 88,58 B6.73 86.33 86,15 87.34 86.91
July 1 86,61 87.84 87.564 88,93 87.09 B86.58 86.97 B86.96 86,95
& 86,58 87,20 87.60 89.16 87.33 B86.66 B86.29 87,04 86.86
8 86,68 87,30 87.49 89.21 87.45 86.66 86,20 86.48 86.80
11 86,564 87,36 87.34 .89,19 87,46 86,60 86,20 .,... 86.70
15 86,49 87.34 87.14 89,12 87,49 86.58 85.61 87,15 86.50
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Water levels in Flathead Valley ~ Continued
Date 11 12 13 14 15 16 w 18 19
1933
July 18 86.45 87.14 87.06 89,02 87.47 86.33 8b5.91 B87.17 86.36
22 86,40 87,03 B86.92 88,84 87.40 86.42 85,73 87.456 86,19
25 86,37 87.28 B6.82 88,76 87.35 86,47 85,84 87,48 86.14
Aug., 7 86420 B87.35 B6.41 88,12 B6.95 ..eso 8557 87.56 86,05
30 86,01 86.78 86.12 87,281 ..... 86,37 8b5.86 B87.66 8b5.86
Sept.28 86,01 87,16 85.89 86,34 86.06 86,27 865.80 87,38 86,27
Oct, 15 85,99 85,02 85.81 85.93 85.82 86.12 86,10 .eees 86431
Dec., 7 86419 86,77 86,39 85,73 85.51 B85.97 .sese 87,46 87.19
1934
Mer, 16 86.79 87.08 87,27 86.41 86.24 86,59 86.17 88.33 87,97
Apr. 23 87.20 87,10 B7.85 B85.50 86.83 B6.77 86.56 B86.97 87.88
Mey 19 87,04 ..... 87.19 87.56 86.90 86.92 86,43 86.25 87.20
June 22 86.72 .eees 86413 88.34 87,06 86.98 86.12 87.49 87.51
Aug, 4 86.28 86,75 8b.46 86,96 8b5.78 86.81 86.26 87.04 8b.66
Sept.ll 86413 86.51 85,35 85,91 85.49 86.50 86.28 87.41 86,73
ov, 6 86420 86417 85424 84,99 84.33 .euvo seees eesee 86462
Dec. 21 85420 86429 85,32 84,83 85,07 85.97 ees.. B5.88 87,04
1936
Foeb. 17 B6463 coeee BB.T9 84,63 .eeve ecesss veves osess 87,66
Mar, 18 86468 86,38 Bb5e93 B4.5B .eeee eseee ovosee sseos 87,49
May 12 86,80 B86.48 85,96 84,78 85.33 ..... 86,52 86,92 87,64
23 86.76 86.73 B8b.86 85.09 85.39 86,656 87.19 87,47
June 14 86644 .ueee BB.21 B86.89 socee esves 86.74
July 30 864,07 85,85 84.60 86497 seeee 86,21 85,79
Sept. 9 85,82 85,87 84,18 85.80 84.82 85451 85,17
Oct, 27 85,72 85,30 84,19 84,94 83.50 85,61 86,15
Date 20 21 22 23 24 256 26 27 28
1928
July 16 88,95 89.28 89487 92.51 94498 .ceuee scses ssese ssess
18 88,93 B80.23 B89.85 092.49 94494 cosee ececes esces eseoca
29 88.81 89.21 90,01 90451 93eB3 .seeee evece sevcee seses
Aug. 10 88468 B8B8.95 cvees so0voe 9258 sever sevse sesse ecese
17 884656 B88.86 89471l 88486 91.93 ceaee ososs sases  eeess
25 88,69 88474 89459 ecees 91060 sevee cesss coece secns
Sept. 1 88,74 88,72 89.44 87.68 90.40 91,06 91,24 88.48 88.52
Oct, 3 88,78 88.28 88,92 86,76 82.50 90,23 90.65 87,11 88,13
Nov, 2 88,78 87.94 88.54 ..... 88,83 80.47 00,19 86.38 87.85
23 88.81 87.66 88,34 85,06 88.51 89.02 89.79 86.02 87,70
Deiézls 88,74 87.43 88,64 84.62 87.18 88,66 89.41 85,73 87.57
9
Jan, 17 88,72 87.37 88,37 84,20 87,76 88,13 88.93 86.41 87,37
Feb, 23 88,656 86,75 87,93 83,81 87.27 87,57 88,39 85,26 87,17
Mar, 21 80,02 86.75 87.71 83.77 87.57 87.21 88,03 .o... 87.03
Apr, 14 88,97 87.01 87,39 83,86 87.88 87,00 87.81 84,98 86,96
88.86 86,70 87.32 84,70 87,71 86,87 87,70 84,91 86,89
May 22 88,81 86.46 87.27 89.16 B87.88 87.13 87.48 85,83 87,09
June 7 88.78 86.51 88,04 91.67 ..... 89.64 B87.76 88,20 87.58
duly 1 88.69 86.88 88,54 90,256 89.79 ..... 88.10 89,33 87.99
19 88.54 87.13 884556 88.13 89,55 ...0. 88,32 88.51 87.97
Aug. 9 88436 86,94 8B.28 B6.36 .e..s 68,63 88,04 87,40 87,74
23 88,26 86.81 88.15 86,48 88.36 88.42 87.88 86,78 87,58
Octse 3 88.25 86,63 8774 .eees +eees B87.60 87,46 85.60 87,19
19 88426 86457 87461l ceeee soses 8739 87.27 85.37 87.07
Nov,. 26 88.25 86.34 87,36 83.48 86.84 86,79 86,92 84,97 86.86
Dec. 9-11 884,17 86424 87,35 83,37 B86.30 86,67 86,76 84,86 86,81
1930
Jan., 16-17 88.11 86.08 86,94 83,18 86.21 86.10 B86.37 84,64 86.60
Apr. 7 88,34 86,34 86,73 83.78 85.93 ..... 85,78 82,44 86.43
Mey 5 88.33 86,08 87.11 89,23 .e.es 86,13 85,77 85,98 86,76
19-20 88,25 86,08 87,44 89,23 87.07 eseee 85,95 86,73 87,03
June 11 88.18 85,91 87,79 90,52 87.79 87.14 86.22 87,80 87,32
July 23-24 87.86 86.85 87.87 86,83 88,10 87.66 86,568 87,01 87,36
Aug. 25 87,72 B86.38 87.59 85,08 87.44 B87.25 B6.44 85,94 86,98
Sept.21 87.75 86423 87.32 84,50 ..o BE6.,85 86,22 85,32 86,76
Nov, 7 87.84 86,15 87,08 83,92 86,36 .eeve BB.87 84,90 86,44
1931
Jan, 26 B7eB6 sesee BBT7T B3,42 BB.9E ceeee 84.38 87,17
Mar., 27 87.85 85478 csees 83,70 B85.86 .eses 84,25 86.26




WATER LEVELS AND ARTESIAN PRESSURE, 1936 81
Water levels 1n Flathead Valley ~ Continued
Date 20 21 22 23 24 25 26 27 28

1931

Apr,. 21-22 87.92 85,67 esves 84,19 85,96

May 17 87,85 85,61 86,48 85,590 86,34

30 87.81 8565.61 85.68 86,99 86,61

June 10 87.656 85,63 86,73 87.51 86,80

July 13 87.59 85,86 86,17 B86.83 86,85

Aug, 8 87,48 865,88 86,20 B86.57 86,61

30 87.44 8b5.73 85,99 85,38 86,43

Oct, 19 87,35 85,73 85,62 84.71 86,056

Nov, 28 87.51 86.60 85,35 84,31 865,96
1932

Jan, 26 87486 eseee eeees 84,38 86,17

Mar, 24-25 87,93 86,16 84,97 84,16 85.57

May 10 87,86 85.40 86,26 85.48 86,16

18 87.83 85.48 85,35 86,86 86,40

June 4 88.02 85.82 86,71 89,456 86,96

7 87,99 85,93 85,78 89,73 87,07

13 87,97 86.08 86,91 90,08 87,18

20 87,94 86.31 86,12 90,64 87,36

27 87.91 86,56 86,33 91,02 87,48

July 5 87.90 86,80 86,66 90,84 87,58

Aug. 10 87.656 87,18 87,21 88.41 87,39

Sept,.16 87.68 87,15 87,28 86,72 87.09

Oct, 24 87.74 86,87 87.03 85.63 87,70

Dec, 29 87,79 86.32 86,57 85,056 86,44
1933

Feb, 20 87,70 86,00 86,40 84,68 86,17

Mar, 22 87,91 85.83 86,15 84,82 86,06

Apr. 10 87.91 85.85 86,18 84,60 86,02

May 6 87.80 85,69 86,05 85,28 86,17

9 87.99 85,64 86,08 85,57 86,28

13 87.92 85,61 86,14 85,86 86,34

16 87,91 85.81 86,18 86,07 864,37

20 87,93 85.89 86,20 B86.37 86.49

23 87,89 85,90 86,30 86462 86,57

27 87.86 85,93 86,36 86,95 86,66

30 87.85 85.99 86,48 87.40 86,73

June 3 87,82 86,04 86,47 87.96 86,87

6 87.83 86.10 86,51 88.66 86,99

10 87.85 86,22 86,61 89,77 87,17

13 87.83 86,34 86,68 90,70 87,30

17 87,.82 86,52 evese 91487 87,49

20 87.81 86.99 86.93 92,99 87,62

24 87.83 87,99 87,18 93.62 87,76

27 87.83 87.63 87,40 93.83 87,87

July 1 87,90 87.70 87,74 93,91 87,96

] 87,92 87.856 86,08 93.71 88,07

8 87,92 87.97 88,31 ©3.48 88,10

11 87.90 88,05 88,53 93.14 88,09

16 87.84 88,11 88,76 92,68 88,10

18 87.85 88.21 89.02 92,37 88,16

22 87.83 88,29 89,26 91,94 88,17

26 87,82 88,30 89,38 91.67 88.15

Aug, 7 87.86 88,33 89,84 90,40 88,04

30 87.79 88,08 90,10 88.56 87,76

Sept.28 87.86 87,69 89,88 87,18 87,47

Oct, 15 87.83 87.46 89,64 86.63 87,35

Dec. 7 87,96 87.02 89,18 86,61 87.23
1934

Mar, 16 88,03 86,69 88,56 85.79 86.98

Apr, 23 88,03 86,66 88,40 86.92 87,18

May 19 88,03 86,25 88,91 91,01 88,00

June 22 87.91 87,956 89,60 91,29 88,39

Aug, 4 87,78 87,65 coses 88,28 .eese

Sept.11 87.89 87,32 89,18 86,66 87.63

Nov, 6 87,97 86,71 88,38 85.51 87.02

Dec, 21 87.87 86.24 87.46 84.68 ,.,.. 87,42 87.87 85,17 87,76
1935

Feb, 17 87.82 86,06 87.13 84.44 ..... 86,96 87,28 84,78 86,56

Mar, 18 87,93 86,94 87.06 84.28 ,,..¢ eu.es 87,13 84,64 86,60

May 12 87,81 85,76 864,84 88434 ..... ..... 86,79 85,27 86,49

3 87.80 85.86 87.27 91.26 ..... 86.91 86,88 85,75 86.74
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Water levels in Flathead Valley - Continued
Date 20 21 22 23 24 25 26 b4 28
1935
June 14 87.84 86,5656 88,19 903,25 ..... 88.11 87.48 90,35 87,55
July 30 87.64 87.20 88,60 88,19 ..... 89.08 88,22 89,04 87.80
Sept. 9 87.55 86.88 88,056 85.29 ..... 88.52 88.05 86.91 87.29
Oct. 27 87,60 86,46 87,57 84.01 ..... 87.57 87,54 B85.69 87.22
Date 29 30 31 32 33 34 35 36 ki
1928
J‘uly 18 secee e00se Seeees ssene Seese seGVE scecs sceecs secns
July 18 vecce eeces eVees svoee eeses eease seees eeses seses
29 eeses eeses seees evess seses seeve esees sesse eeese
Aug. 10 ceeer sesee seses evese eeees ssese emses eveve esess
17 essse sssee eeves ssess 86,88 88,13 88.43 86,55 86.22
25 ceses eseesv essse sesse 8675 88,10 88.43 86,56 86,20
Sept. 1 87,97 88.50 88,23 89.12 86,71 88.05 88,49 86.55 86.17
Oct. 3 87,15 88,51 88.290 89.16 86.45 88.00 88,32 86.56 85,94
Nov, 2 86,67 88.47 88,27 89.08 86.36 88.00 88,32 86,56 85,91
23 86,47 88,37 88,27 89,06 86,43 87.96 88,16 86,51 85,94
Dec.215 86,25 88.36 88,30 89.056 86.46 87.96 93.11 86.52 85,93
1929
Jan, 17 86,04 88.41 88.40 89,10 86.50 88.u0 88,11 86,52 86,03
Feb, 23 85.87 88,07 88.28 ..... 86,61 88,00 93,07 86.44 85,97
Mar, 21 88,73 88.00- 88.16 89.01 86.63 87.99 88.05 86.49 86.01
Apr, 14 85,66 87,96 88.21 89,01 86,99 87.95 88,11 86.55 86.18
28 85.64 87.89 88.16 89,20 87.00 88,00 88,16 86,48 86.26
May 22 86,52 87.83 88,12 89.45 86.82 88.03 88,16 86,56 86,27
June 7 88.00 87.81 88,11 89,566 86,70 88.06 88,16 B86.54 86.34
July 1 88,40 87,82 88,02 89,50 86,40 87.94 ..... 86.56 86.28
19 87.89 87.91 88,09 89.46 86.56 87.90 ..... 86.60 86,19
Aug., 9 87.20 87.91 88,08 89.35 85.88 87,72 88.03 86,52 85,93
23 86,75 87,94 88,11 89.35 85.68 87.70 87,92 86,47 85,89
Oct, 3 86,10 87.82 88.07 89,26 85.38 87,63 87.85 86,42 85.65
19 85,94 87.80 88.01 89.24 85,32 87.62 87.82 86,37 85.66
Nov. 26 85,67 87.72 88,11 89.19 85.49 87.63 87,78 B86.32 85.62
Dec5 09—11 85,50 87.73 88.11 89.14 85,58 87.64 87,82 864,27 85.62
193!
Jan, 16~-17 86,36 87,50 87,85 89,02 85.68 87.568 87.66 86.22 85,61
Apr. 7 85,31 87,98 88,00 90,035 86,25 87,85 87,98 86,18 85,04
May 5 86,58 87,84 88.04 89.86 86.27 87.85 87.95 86,22 86,06
19-20 87.09 87.76 88,00 89.79 86,27 87.85 87,92 86,24 86.06
June 11 87479 veees B7,98 89753 .o... 87.84 87,890 86.23 86,09
July 23-24 87,03 87,74 87.93 89,50 85,93 87.83 87,74 86,17 85,89
Aug. 25 86,22 B87.70 87.88 89,26 ..... 87,74 87,65 86,07 85.65
Sept.21 85.81 85,73 87.92 89.25 85,06 87,75 87.61 86.08 85,59
Nov. 7 85,565 87,39 87,78 89,12 85,37 87.64 87.51 86,06 85.49
1931
Jan., 26 85,14 87,22 87,93 90,03 85.74 87,55 92,31 835.06 85,54
Mar., 27 85.00 86,91 87,67 89.10 86,06 87.56 88,49 86,00 85.58
Apr, 21-22 85.00 87,00 87.58 89.26 86.09 87.50 87.40 85.93 85.70
May 17 86,19 87.06 87.53 89.36 86,02 87,57 87,35 85.99 85.81
30 87,06 86,96 87,54 89,35 86.96 87.50 87,40 86.00 85.82
June 10 87.38 86.88 87.50 89.15 85,80 87.43 87,20 85.99 85.81
July 13 86,75 86,90 87.55 89.17 85.30 87.43 87.36 85,97 85,71
hug. 8 86,10 87,00 87,51 89.03 85.09 87,45 87.30 85.94 85,50
30 85,71 87.00 87.54 88,99 84,87 ..... 87.28 85,92 85,37
Oct. 19 85,28 86.89 87.50 88,87 84.89 ..... 87.14 85,88 85,21
Nov, 28 84,99 86.83 87,33 88.78 86.13 ..... 87.06 85,74 85.31
1932
Jan, 26 865,14 87.22 87.95 90.03 85,74 87.55 ..... 83,06 85,54
Mar. 24-25 84,83 86.63 87.42 89.16 85.88 84.56 87,27 85,80 85.67
May 10 90.55 87.03 87.38 90.03 86.13 87.85 87,58 86,02 85,95
18 86,97 86.79 86,40 90,06 86.11 87.85 87,61 86.02 86,05
June 4 88,46 86.91 87.46 90.13 86,11 87.91 87,68 86.11 .ceoe
7 88,63 86.85 87.34 90,05 86,05 87.88 87,63 85,92 86,04
13 88,84 86,80 87.34 00.02 86,04 87.86 87,65 86,09 86,07
20 89,19 86.93 87.356 89.98 86.02 87.90 87.66 86.12 86,09
27 89.3%3 86.99 87.36 89.93 B85.94 87.91 87,76 86,13 86.11
July 5 89,11 87,07 87,37 89,87 85.85 87.90 87,67 86,13 86,09
Aug. 10 87,45 87,20 87,36 89,55 85.27 87.89- 87,61 86,10 85,94
Sept.16 86,45 87.19 87.44 89.39 85,04 87,74 87,60 86,11 85.78
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Water levels in Flathead Valley - Contimued
L]
Date 29 30 31 32 33 34 35 36 37
1932
Oct. 24 85,80 87,15 87,33 88,93 84,99 87,71 87.50 86,15 85.73
Dece, 29 85,49 87.05 87.49 89.17 85.36 87.75 87.47 86.03 85.69
1933
Feb, 20 85,17 86,79 87,40 89.03 85.52 87.59 87.31 85.94 85.68
Mar, 22 85,12 86,75 87,26 89,890 86,76 87.74 87.43 86,07 85,94
Apr. 10 85,00 87,04 87,37 89.80 86,06 87,78 B87.71 86.08 85,98
May 6 85,74 86,87 87.40 89.82 86,00 87.80 87.51 86.05 86,01
9 85.94 86,94 87,38 89,83 86,04 87,79 B7.65 86.15 86,01
13 86,12 84.84 87.35 89,74 86,11 87,78 87.68 86.17 86,02
186 86,24 86,90 87,38 89.82 86,04 87.82 87.61 86,10 86,05
20 86,63 86,90 87,36 89,77 86,05 87.78 B87.66 86,18 86.09
23 86,70 86,89 87,44 89.83 86,08 87.86 87,66 86,17 86,08
27 86,95 86,890 87,50 89.82 86,08 87.84 87.62 86.16 86.07
30 87.21 86,92 87,46 89.86 B86.11 87.59 87.66 86.17 86.11
June 3 87.67 86.93 87.45 B89.86 86,07 87.60 87.66 86,20 85,10
6 88,08 86,93 87,43 89,84 86,06 B87.60 87.64 86,17 86.12
10 88,78 86,92 87.36 89,80 86,06 87.59 87.60 86,16 86.08
13 89.30 86,94 87,40 89.83 86,06 87.57 87.61 86,16 86,09
17 90,13 B86.98 87,44 .ceee ees.s B7.63 87,62 86,16 86,10
20 90,63 86,96 87,35 96,67 87.56 87,57 86,13 86,06
24 90,78 87,03 87,39 05,31 87,57 B87.59 86.13 86,07
27 90,79 87,06 87.49 94,31 87,54 B87.58 86,15 86,07
July 1 90,756 87.09 87.41 93,79 B87.56 87,57 86.13 86.04
5 90,556 87.14 87,38 93,20 87,56 B87.55 86,14 86.05
8 90,38 87,20 87.44 92,890 87.59 87,66 86.13 86.07
11 90,15 87,19 87,36 92,56 87,56 87.53 86413 86403
156 89,88 87,21 87.40 92,14 87,57 87.49 86,07 85,99
18 89,70 87.29 87.41 01,96 B87.56 87.62 86,12 86,00
22 89,43 87,29 87,39 91,64 87,57 87.49 86.11 85,96
25 89.26 87.32 87,41 90,76 91,43 87.56 87.48 86.10 85,94
Aug, 7 88,57 87,44 87,37 90,81 90.58 87.55 87.43 86.01 85,80
30 87.50 87.48 87.46 90,58 89,44 87,51 87.25 86,06 85,71
Sept.28 86,82 87.47 87,55 90,53 88,68 87.57 87,27 86,05 85,66
Oct, 15 86.51 87.82 87,46 90.41 88,31 87.56 87.19 86,00 85,56
Dece 7 86,49 87,99 87,69 90.50 87,92 87.58 87,12 85,95 85,70
1934
Mar, 16 85,94 87,21 87,55 91.03 87.59 87.50 B86.33 85,96 85.87
Apr, 23 87.02 87,10 87,53 91.48 87.86 87,59 87.23 85,98 86.02
May 19 89,68 87,17 87,48 91,26 87,54 87.63 87.16 86,00 864,07
June 22 89.42 87.40 87,51 90.88 87,32 87,66 87.24 86,02 85,98
Aug. 4 87.58 87.64 87,59 90,69 86,97 87.61 87.21 86,02 85,96
Septl.11 86468 87,58 B87.,68 090,46 86449 ..ee. 87.20 86,03 85,60
Nov, 6 85.87 87,32 87,52 90,27 86,23 ..... 87.08 85,94 85,63
Dec. 21 86.64 87,20 87.66 90,23 86,16 ..... 87.10 85,95 85.61
1935
Feb, 17 85,32 86,93 87.49 900.52 86,94 87,56 87,36 85,90 85.76
Mar, 18 85,24 86,95 87.58 90,57 86.81 87.64 87.40 86,03 85,87
May 12 85.85 86,75 87.42 90.66 86,81 87,50 B7.,27 85,97 85.85
23 86,15 B6,77 B87.45 90,60 86,36 87.63 87.26 86,03 85,93
June 14 89,06 B86.32 B87.,40 90,61 86,46 87.52 87.21 85,98 85,84
July 30 87.956 87,08 87,41 90.24 86,04 87,43 87.11 86,03 85,62
Sept. © 86,67 87,07 87.44 90.02 85.52 87.36 87.00 85,92 85,45
Oct. 27 85.92 86,96 87,47 89,92 85,24 87.34 87.02 85,90 85.42
Date 38 39 40 41 43 44 45 46 4
1928
July 16 cesee
18 ceree
29
Aug. 10 .
17 86,96 86,80
26 86,92 86463
Sept, 1 86,90 86,60 91.55
Octe 3 86.88 86,28 91.47
Nov., 2 86.84 86.14 91,45
86.84 86,05 91.42
Dec, 15 86,84 85,97 86,77 89.21 89,42 89.42 91.47
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Water levels in Flathead Valley -~ Continued

»

Date 38 39 40 41 43 44 456 46 47
1929

Jan, 17 86,86 85,90 86,74 89,12 89,32 89.44 91.48 87,27 87,89

Feb, 23 86483 85,93 .se.. 88,98 89.00 89,39 91.48 87.14 87.26

Mar, 21 87.64 B86.42 89,50 89.48 89.28 89,46 01.66 87.68 87.47

Apr, 14 87.36 87.07 88.90 90.09 89.63 89.66 91.70 87.69 87.74

28 87,37 87.04 88.67 89.96 89.70 89,68 91,74 87,74 87.68

May 22 87,40 86,86 ..... 90,01 89,52 89.67 91.77 87.83 87,78

June 7 87,33 87,01 ..... 89,79 89,753 89.64 91,78 87,80 88.93

dJuly 1 86.82 86,80 88,18 89,47 89.67 89.62 91.71 87.72 89.87

19 86,67 86,37 87.11 89.24 89,55 89,65 91.66 87.46 89,66

Aug. 9 86.32 85.95 B86.43 88,98 89.32 89.36 91.56 87.23 89,08

23 864,30 B8B5.81 86,27 88,87 89.24 89,29 91.650 87.14 88,69

Oct, 3 86.30 B86.54 85,92 88.61 89.08 89.26 91.36 86.99 87.68

19 86428 86,44 B85.86 88,56 89.03 89,22 91.37 86,91 87.32

Nov. 26 86.24 85,35 85,89 88,42 88,89 89,21 91,28 86.80 86,76

Dec. 9-11 86.37 86.38 B85.77 88,34 88.88 89.20 91,29 86,76 86041
1930

Jan. 16-17 86.27 86.21 86.02 88.24 88.78 89,08 91.14 86.66 86,09

Apr. 7 86.69 85.87 B86.37 88,70 88,88 89,42 ..... B86.67 85.82

May 5 86,73 86,04 86.84 88.68 88.81 89.32 91.68 86.78 86,45

19-20 86.68 86.06 86,76 88.69 88,83 89.34 91,74 86,78 87,00

June 11 86469 86,07 86,74 BB.66 88,79 89,34 ..... B86.87 87,78

July 23-24 86.07 856,71 85.87 88,35 88.67 89.13 91.56 86.63 88,04

Aug. 2B 86,91 B86.32 86.38 88,13 88,44 88.99 ..... B86.54 87.35

Sept,.21 856.93 85,18 86,22 88,09 88.44 88,94 91,34 86,561 86,82

Nové 7 86,09 86,07 B86.31 87,92 88.31 88.86 91.28 B86.42 86.23
1931

Jan, 26 86,12 86.l1 B86.46 87.81 88.17 88.84 91.26 86.38 85,91

Mar, 27 86,47 B85.66 B86.98 B88.20 88.23 88,86 9l.44 86.61 85.80

Apr, 21-22 86.52 85.60 86.03 88,16 88.21 88.95 91,50 86,58 85.84

May 17 86,67 86.62 85,95 88,12 88,23 88,94 91.48 86.63 86,19

30 86,50 86,62 B85.82 88,02 88,256 88.92 91.60 86,56 86.69

June 10 86,20 B8E.HE8 85,60 B87.92 88.22 88,79 91.42 86,48 87,14

July 13 86,24 85.29 85,19 87.67 88.17 88.68 91.30 86.32 87.54

Aug. 8 86,04 84,96 B84.93 87.63 88,13 88,68 91.26 86.16 86,87

30 85.91 84,81 84,72 87,57 88,04 88,65 91.20 86.06 86,63

Oct, 19 85,91 84.46 84,54 87.42 89.67 88.566 90,91 85.92 856,46

Nové 28 86.81 84,44 84.52 87.28 87.73 88,41 90.97 85,78 85.51
1932

Jan, 26 86012 85.11 86,46 87,81 88,17 88,84 91,26 86,38 85,91

Mar, 24-256 87.22 85.44 85.82 87.97 88,19 89.04 91.59 86.45 86.18

May 10 87.02 85,66 86.12 88,42 B89.563 89,12 91.86 86,60 86.66

18 87.01 85.73 87,40 88,47 88,62 89.11 91.72 86,60 90,01

June 4 87.01 85.91 89.64 88,50 88,57 89,13 91.57 86.57 96463

7 86,96 85.88 89,52 88.48 B88.61 89.08 91.64 86,57 94.33

13 86,91 85,96 89,42 88,47 88,563 80.06 91,71 86.55 94,79

20 86,82 86.11 89.88 88,38 B88.563 89.07 91.72 86.563 94.30

27 86469 85,98 89,47 88.47 88,62 89.07 91,70 86,62 93.82

July & 86,67 86,06 B88.656 88.42 88.51 89.06 91,68 86,46 93,02

iug. 10 86.22 B85.33 86,29 88,08 88,20 88,70 91,456 86,13 90.14

Sept.16 86.26 85,10 85,83 87,94 88.16 88,60 91,35 86,06 88,79

Oct, 24 86,21 84,92 85,49 87,96 88.06 88,67 89,28 85,95 87.84

Degs 29 86.21 84,76 85,60 87,71 87.98 88.63 89.17 85,91 87.23
33

Feb, 20 86.18 84,70 86,52 87.67 87.87 88,5656 89,18 85,93 86,91

Mar, 22 86,66 B85.48 86,44 87.81 88,05 88.60 89,49 86.31 86,90

Apr. 10 86,62 84.99 86,47 87.97 88,13 88.73 89.46 86,19 86.75

May 6 86,63 85,03 86,40 87,92 88,12 88.66 89,46 86,19 86.94

9 86456 865,05 86,61 87.91 88,11 88.63 89,49 86,27 86499

13 86.59 85,17 86,68 87,96 B88.17 88,69 89,61 86,28 87,13

16 86,64 85.21 86,69 87.98 88.16 88.7F 89.54 B86.29 87.25

20 86,64 B86.17 86,75 87.97 88,14 88.76 89,56 B6.,26 87,38

23 86.69 865.23 86.70 88,04 88.19 88.85 89.56 86,26 87.49

27 86,57 85.26 86.67 88,03 88,16 88,74 89,66 B86.26 B7.66

30 86459 Bb5.32 86,72 884056 88.19 88.77 89,66 B6.28 87.78

June 3 86,58 85,37 87.20 88.08 88,19 88,76 89.656 86,30 95.25

6 86.67 85.42 90.14 88,08 88.20 88,74 B89.66 86423 .seeoe

11 86,562 B865.43 92,656 88,06 88,17 B88.72 89,65 B86+25 eecree

13 86,83 85448 ..... 88,06 88,18 88.72 89,64 86420 .....

17 86447 B85eb8 seeve  ceses 88420 88,70 89,54 B6429 eevee

20 86,41 86.6l eeeve eesee 88,17 88,71 B89.563 B6eB4 ceese

24 B6¢34 BEe69 seees 94,47 88,21 88,71 89,61 BEES oceveo

27 86426 B8B.7H ..... 93.54 88.22 88.68 89.49 86.62 98.12
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Date 38 39 40 41 43 44 45 46 47
1933

July 1 86,31 85.83 ..... 93,07 88.28 88,70 89.,48 86,79 97,62

5 86423 85,88 92,23 92,02 88,34 88.70 89,46 86488 97,05

8 86,18 85,93 91,63 91.58 88,39 88.69 89,44 86,91 96,71

11 86.14 85.94 90,98 91.24 88,41 B88.68 89,45 86,91 96,42

15 86.12 85,94 90,22 90,81 88.48 88.53 89,40 86,93 95,97

18 86.10 85,95 89,92 90.64 B88.54 88.66 89,38 B86.91 95,62

22 86.09 85,89 89,55 90,41 88,58 88.67 89,39 B86.88 95.15

25 86,13 85,87 89,35 90.28 88,61 88.67 89,37 86,89 94,83

Aug, 7 86,01 85.63 BB8.,71 89,71 B8B.67 B88.63 see0e 86,86 93,53

30 86,02 B85.45 87.72 89.34 88,79 88,71 89.24 86.80 91.28

Sept.28 86.01 85,27 87,09 88,93 88,76 88,73 89,10 86,72 89,88

Oct, 15 85,97 85,11 86,92 88,75 88.70 88.74 89,10 86.63 89,36

Dec. 7 85.97 85.21 87,73 88.95 88,71 88.84 89,12 86.72 89.49
1934

Mar, 16 86,43 85.65 BB8.38 88,656 88,95 89.02 89,42 87,14 89,12

Apr, 23 86.68 85,88 88,32 88,94 89.07 89,09 89,50 87.31 89.53

May 19 86,63 89,57 90,98 88,96 89,10 89,13 89,50 87,32 95,58

June 22 86,63 864,31 B87.93 ..... 89.11 89,07 89,45 87.14 93.29

Aug, 4 86,38 .,.... 86,47 88,58 88,89 88,93 89,99 86,74 90,92

Sept.11 86.28 ..... B85.93 88,38 89,76 88,53 89.17 86,59 88,73

Nov, 6 86.15 ..... .85.88 88,10 88,59 88.81 89.06 86,37 87,51

Dec, 21 86,08 ..... 86,17 87,99 88.46 88.82 89,07 B86.38. 87,35
1935

Feb, 17 oeses 85,59 86,30 88,03 88,45 88,90 89422 ceces seecss

Mar, 18 86,79 85,49 86.42 88,13 88.44 88.94 89,30 86,48 87,01

May 12 86,63 86,46 86,56 88,19 88,45 88,79 89,33 86,51 87,31

23 86,566 85,560 88,50 88.20 88.46 88.88 89,39 86.53 87.61

June 14 86.26 85.82 B89.45 88.11 88.46 88.74 89,29 B86.42 92,87

July 30 85,94 85.67 86,50 87,91 88.41 88.65 89.15 86.14 90,74

Sept. 9 85.82 85.22 85.69 87.71 88.24 88.57 88,99 85.91 88,99

Oct, 27 85.78 84,95 85.14 87.62 88.12 88,46 ..... B85.78 87,68




NEBRASKA
By Leland K, Wenzel
HISTORY AND DESCRIPTION OF PROGRAM OF WELL MEASUREMENTS

A cooperative investigation of the ground-water resources of Neb-
raska has been in progress since July 1, 1930, by the United States
Geological Survey and the Conservation and Survey Division of the
University of Nebraska, under the general supervision of 0. E. Meinzer,
of the Federal Survey, and G. E. Condra, State geologist. Attention
was concentrated until 1934 on a study of the geology and ground-water
resources of south-central Nebraska, including the part of the Platte
River Valley between Chapman and Gothenburg, . As a part of the in-
vestigation in the Platte Valley single measurements of the depths to
the water level were made in about 1,000 wells and periodic measure-
ments were made on about 100 wells, In addition, several thousand
water-level measurements in wells were made in connection with pumping
tests to determine the permeabllity and specific yield of the water-
bearing materials. 2

As a result of lncreased interest in ground-water levels caused
by deficient precipitation and other factors, a State-wide program of
water-level measurements in wells was begun in 1954.5 Included in
this program were about 60 of the wells on which periodic measurements
were begun in 1930. In 1935 the water-level program was continued and
an investigation was made of the.ground-water resources of Keith County,
as a part of which measurements were made of the depths to water level

in about 350 wells.

1 ZIugn, A. L., and Wenzel, L, K., Geology and ground-water re=-
sources of south-central Nebraska, with special reference to the part
of the Platte River Valley between Chapman and Gothenburg: U. S, Geol.
Survey Water-Supply Paper (in preparation).

2 Wenzel, L. K., Recent investigations of Thiem's method for
determining permeabllity of water-bearing materials: Am. Geophys. Union,
Trans, 13th Ann. Meeting, pp. 313-317, 19323 Specific yleld determined
from a Thiem's pumping test: Am. Geophys. Union, Trans. 1l4th Ann., Meet~-
ing, pp. 475-477, 1933; The Thiem method of determining permeability
of water-bearing materials and its epplication to the determination of
specific yleld: U. S. Geol, Water-Supply Paper 679-A, 1936.

5 Walte, H. A., Ground-water level survey in Nebraska: Nebraska
Geol, Survey Paper 7, 14 pp., 1935, Wenzel, L. K., A State-wide program
of perlodic measurements of ground-water level in Nebraska: Am. Geo~
rhys. Union Trans. 16th Ann. Meeting, vol. 2, pp. 495-498, 1935,

86 '
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In addition to the cooperative State-wide water-level program that
1s being carried on there are in selected areas wells that are being
measured perlodically by other agencies under the general supervision
of the United States Geological Survey and the Conservation and Survey
Division of the University of Nebraska. These programs include about 55
wells in the vicinity of Grand Island that are measured by the city of
&rand Island, about 175 wells in the vicinity of Columbus and Genoa that
are measured by the Loup River Public Power District, and about 33 wells
in Garden County that are measured by the United States Geological
Survey. The Grand Island and the Columbus and Genoa programs were not
begun until the fall of 1935, but the program in Garden County was
begun in 1933, and the records are already of sufficlent length to pro-
vide considerable information on ground-water level flucpuations in that
area,

The‘state—wi.de water-level program includes about 350 wells on which
measurements are made about once a month. In 1935 about 3,500 individual
measurements were made in connectlon with this project. About 500 measw &=
ments of depth to water level in wells were made during the Keith County
investigation in 1935, about 1,600 measurements were made by the United
States Bilological Survey in Garden County, end a total of about 600
measurements were made on the Grand Island and Columbus and Genoa projects,
In all, about 6,200 individual measurements of depth to water level were
made on these projects in 1935,

The observation wells are measured by technlcally trained men who are
asslgned to cover periodically wells on selected routes, The wells of the
State group are measured about monthly, and those in Garden County, near
Grand Island, and near Columbus and Genoa are measured weekly. The measure-
ments in connectlon with the State-wide program were made in 1935 by
H. A. Walte, 0. J. Scherer, and Howard Haworth, all of the Conservation
and Survey Division of the University of Nebraska, and the measurements
on the other projects were made by the personnel of the other several
agencies.

The observation wells in Nebraska are distributed somewhat uniformly
throughout the State, in the Dakota Drift - Cretaceous, North-Central Drift -
Paleozolc, Great Plains Pllocene - Cretaceous, and Black Hills Cretaceous
ground-water provinces.}' The wells in the eastern part of Nebraska end
in glacial drift, alluvium in the stream valleys, or underlying Cretaceous
or older hard-rock formations. In the central part of the State most of

4 Meinzer, 0. E., The occurrence of ground water in the United States
with 4 discussion of principles: U. S. Geol. Survey Water-Supply Paper 489,
p. 311, 1923,



88 WATER LEVELS AND ARTESIAN PRESSURE, 1935

the wells end in Pleistocene or Tertlary sand and gravel formations,
except In the extreme south, where these materials are absent and the
wells penetrate older formations. The wells of western Nebraska mostly
end 1n Tertlary formatlions except in the stream valleys, where more
recent sedlments have been deposited, and in the northwestern part of the
State, where wells penetrate rather meagerly productive Cretaceous form-
ations.

The observation wells vary greatly in depth, type, dlameter, and
depth to water level. In general, the deepest wells are in the western
part of the State and the shallowest wells 1in the eastern part However,
this 1s true only on the uplands, because the wells in the valleys of
the principal streams are mostly shallow, The deepest observation well,
in Lincoln County, southwestern Nebraska, extends about 285 feet below
the land surface, and the water level in 1t stands about 273 feet below
the surface. On the other hand, many observatlon wells throughout the
State are less than 10 feet deep. The water level in many of these
shallow wells stands within 3 or 4 feet of the land surface. The dlameters
of the observation wells range from 1 inch (shallow driven wells sunk
exclusively for observation) to 8 feet (the slze of an irrigation well in
the Platte Valley on which periodic measurements are being made). Most
of the observation wells, however, are between 3 and 24 inches in dlameter.
Many types of wells are included in the program. In the glacial-drift
area the wells are mostly dug or bored, and in the central and western
part of the State, where the water-bearing materials are generally more
productive, the wells are chiefly drilled or driven. The dug wells are
usually cased with brick, stone, wood, or concrete, the bored wells with
tile or galvanized-iron casing or iron pipe, and the driven wells with
iron pipe.

Most of the observation wells are not in use, but a few are used for
domestic purposes or irrigation. Irrigation wells in Nebraska are usually
satisfactory for observation wells, because they are generally used only a
few weeks in the summer and are idle for the remalinder of the time. Records
are being collected on a few domestic wells, in order that a comparison
may be had between the fluctuations of water level in used and unused
wells. Most of the wells are in areas unaffected by heavy wlthdrawals, and
the water levels in them essentlally reflect water-table conditions --

that 1s, the ground water is not confined under pressure.
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Definite and permanent measuring points, many of them the tops of
the well casings, have been establlished at all the wells, and these
points have been referred by Instrumental leveling to nearby bench marks
set In permanent objects.

The records of water-level measurements in Nebraska from 1930 to
1935 have not been published. However, a report 1s now In preparation
that wlll include the measurements and the location of the wells.5
A brief atatement of the decline of the water level in the Platte Valley
from 1930 to 1934 was released as a mimeographed memorandum in 1935. e
A summary of thls memorandum was later reprinted. 7 The well measure-~
ments are flled and may be consulted at the office of the Unlted States
Geologlical Survey in Washington, D. C., and at the office of the Con~
servation and Survey Divislon of the University of Nebraska in Lincoln,

Nebr.
WATER-LEVEL FLUCTUATIONS

The water-level measurements have been made in the Platte Valley
perlodically since the fall of 1930, and hence these records provide more
informatlion than the records of water levels that ﬂave been begun more
recently. During the perlod of measurement the precipiltation in the valley
has been considerably below normal, and the water table has declined. The
accumulative departure from normal preclipltation at statlions of the
United States Weather Bureau at Grand Tsland and Kearney amounted to about
25 inches in the period from January 1, 1931, to January 1, 1936. This
18 equivalent to the normal precipltation of about 1 year. At Lexington
the precipitation in this perlod has been about 11 inches below normal.

The average water levels for 3-month Intervals from January 1, 1930,
to January 1, 1936, In four groups of wells in the Platte Valley, segre-
gated according to locatlon and different depths to water, are glven in
the following table. The water levels are expressed In feet above an
arbltrary datum, the datum assumed for each well being 100 feet below the
water level in that well on January 1, 1935. The water level 1n each
State observation well 1s also referred to such an arbltrary datum, and
hence the water-level fluctuations 1n any well or group of wells can
readlly be compared. The water levels on selected dates are determlned

by Interpolation,

5 Wenzel, L. K., and Walte, H. A., Fluctuatlons of ground-water
level 1n Nebraska, 1930-35 (to be published by Nebraska Geol. Survey).

6 Wenzel, L. K., Four-year decline of the -round-water level in the
Platte Rlver Valley, Nebraska: U. S, Dept. Interlor Press, Mem. 98079,
2 ppes 2 111s., April 1, 1935.

7 Hoyt, W. G., and others, Rainfall and run-off i1n the United
States: U. S. Geol. Survey Water-Supply Paper 772, pp. 269-273,1936.
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A conslderable quantity of ground water 1s withdrawn from wells
for irrigation iIn the part of the Platte Valley between Grand Island
and Kearney. On the other hand, there 1s considerable irrigation with
water diverted from the Platte River in the part of the valley between
Kearney and Gothenburg. The wells in these two parts of the valley have
therefore been segregated. The wells In each part of the valley have
been further segregated Into groups according to whether the water
level stands more or less than 10 feet below the land surface, in order
to separate the different types of fluctuations that occur in wells
with different depths to water level.

An Inspectlon of the table shows there has been an average net de~
cline in water level from Jamuary 1, 1931, to January 1, 1936, in all
groups of wells, but that the decline ranges only from 0.81 foot to 1.63
feet. This decline has probably been caused by the deficiency in pre-
cipitation in this period. 1In only two years, 1932 and 1935, was there
an average net rise of the water levels, and in these years the pre-
cipitation was about normal. In 1936 the average rise of the water lev-
els in the different groups of wells ranged from 0.72 foot to 1.30 feet.

Average of water levels in wells expressed as heights above
the arbltrary datum, in the Platte River Valley, Nebraska,

Wells between Wells between
Grand Island and Kearney Kearne¥ and Gothenburg
Date wells 6 wells wells 1In wells
which the which the which the which the
water level water level water level water level
stands from stands from stands from stands from
10 to 30 1 to 10 10 to 30 1 to 10
feet below feet below feet below feet below
the land the land the land the land
surface. surface, surface. surface,
(feet) (feet) (feet) (feet)
Jan. 1, 1931 102.23 102.11 102.58 102.20
Apr. 1 102,21 102,73 102,50 102,50
July 1 102,27 101.77 102.31 101.77
Oct. 1 101.23 100,56 100,58 100,21
Jan, 1, 1932 101,39 101.01 101,05 101.06
Apr, 1 101.82 102.69 101,33 101.48
July 1 102.56 102,92 101,55 101.70
Oct. 1 101.76 101,04 100.83 100.69
Jan. 1, 1933 101.77 101.68 100.96 101.06
Apr, 1 101.75 102,01 101.03 101.19
July 1 101.54 101,32 101.14 101.00
Oct. 1 101.05 100.80 100,83 100.74
Jan, 1, 1934 101.07 101,42 100,97 101.16
Apr. 1 101.14 101,74 100.92 101,19
July 1 100.36 100,51 99,83 99.59
Oct., 1 99.74 99.53 99.84 98.78
Jan. 1, 1935 100.00 100,00 100,00 100,00
Apr, 1 100,13 100.73 100.40 100,81
July 1 100,99 102,09 101,73 101.85
Oct, 1 100,64 100,74 100,82 100,81
Jan. 1, 1936 100.72 101,30 100.95 101,01
Net B-year change -1.51 -oB1 ~1.65 =1.19

Net change in 1936 + .72 +1.30 + .95 +1.01
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The average monthly water levels in 252 wells distributed throughe-
out Nebraska are given in the following table. This table indicates that
there has been an appreciable recovery of the water levels in Nebraska
in 1935 from the low drought levels 1In 1934. The average net rise 1In
1935 in the 252 wells amounts to 0.36 foot. The precipitation in
Nebraska for the year, as computed by the Unlted States Weather Bureau,
averaged 97 percent of normal.

Average of water levels in 252 wells scattered throughout Nebraska,

expregsed In feet above the arbltrary datum in each well.

Date Water level Date Water level
Oct. 1, 1934 99.54 June 1, 1935 100.90
Nov. 1 . 99,73 July 1 101,04
Dec. 1 99.90 Aug. 1 100,46
Jan, 1, 1935 100.00 Sept.l 100.21
Feb, 1 100,08 Oct. 1 100,17
Mar., 1 100.16 Nov, 1 100.23
Apr, 1 100,26 Dec, 1 100,30
May 1 100,47 Jan. 1, 1936 100,36

The net change in water level 1n different parts of Nebraska varled
considerably in 1935, The water levels in many of the observation
wells In the northeastern part of the State suffered net declines,
whereas those in most of the wells in the southeastern part of the
State rose appreclably. The precipltation in southeastern Nebraska
in 1935 was about normal or above normal at most of the stations of
the Unlted States Weather Bureau, but the precipitation in northeast-
ern Nebraska averaged only 81 percent of normal, Ground-water storage
in southeastern Nebraska was severely depleted by the drought in
1934, and hence the recovery of water levels in that area in 1935 is
especially significant,

In the following tables are gilven deascriptions of several ob-
servation wells in different parts of Nebraska and records of water
levels for 1935. Pawnee County well 1 is in the valley of a tribu-
tary to the Nemsha River, 1n southeastern Nebraska, and ends in
alluvium, Dakota County well 1 is on a hillside in northeastern
Nebraska and taps water in the glaclal drift. Gosper County well 1,
in south-central Nebraska, penetrates the permeasble Plelstocene sand
and gravel that occur below the deposit of loess that underlles the
plains south of the Platte Valley. Cheyenne County well 2 ends In
the more or less consolidated Tertlary deposlts that occur under the
high plain between Lodgepole Creek and the North Platte River.
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Lincoln County well 7 1s in the valley of the Platte River in central
Nebraska, near the town of Brady, and taps the water in the permeable
Pleistocene sand and gravel deposits that occur beneath the surface
of the valley.

Records of observation wells in Nebraska

Pawnee Dakota Gosper Cheyenne  Lincoln
County County County County County
well 1 well 1 well 1 well 2 well 7
NEF sec. 8, SEy sec.28, NWL sec, 6, NWL sec.2, NEx sec.i4,
Location Te 2 Na, T.27 N, T.7 No, T.15 N., T, 12 N,,
Re 11 E. R. 8 E, R. 21 W, R.49 W, R. 27 W,
Owner or name E, Hunzeker R, Nelson Larson A, Linn Univ, of
Estate Nebr,
Type Dug Bored Drilled Drilled Driven
Depth (feet) 31.6 36,6 13243 218,3 1843
Diameter
(inches) 42 8 3 6 1
Type of casing Brick Tile Iron Galvanized Iron
iron
Type of pump Force Force None None None
Kind of power Electric Hand sees soee XX
Use Stock None None None None
Measuring Top of Top of Top of Top of Top of
point casing wooden pipe casing pipe
platform

Distance of

measuring

point above

land surface

(feet) 1.0 0,6 0.4 0.5 1.7
Depth to water

level below

measuring point

on Jan., 1,1935

(feet) 21436 20,03 117,85 194.46 691

Height of meas=-

uring point

above the arpl-

trary datum '

(feet) 121,36 120,03 217.85 294.46 106,91

Water-bearing Glaclal Pleistocene Tertiary Pleistocene

formation Alluvium drift sand and sand and sand and
gravel gravel gravel

1 The arbitrary datum adopted for each well is 100 feet below the
water level In that well on Jamary 1, 1935.

Water levels, expressed in feet above the arbltrary datum,
in several selected observation wells in Nebraska,

Pawnee Dakota Gosper Cheyenne Lincoln
Date County 1 County 1 County 1 County 2 County 7
Oct. 1, 1934 98,65 97,20 99,86 - 100,12 veres
Nov, 1 99,08 98,21 99,88 100,12 ssee,
Dec, 1 99.90 99.14 99093 100,08 sesan
Jan, 1, 1935 100,00 100,00 100,00 100,00 100,00
Feb, 1 99,76 100,73 100,00 100,02 100,12
Mar, 1 99,76 101.36 100,00 100,08 100.22
Apr, 1 99,79 102,01 100,02 99.96 100,21
May 1 100,42 102,42 100,03 99481 100,47
June 1 102,26 102,41 100,00 100,12 101.65
July 1 106,71 100,01 99,94 100,07 101,39
Aug, 1 103,59 97.49 99.87 99.84 99,72
Sept.l 101.71 96474 99,78 99,79 98.83
Octs, 1 102,88 96446 99,66 99,91 99,19
Nov. 1 104,73 97.43 99,89 99,88 99466
Dec, 1 106,07 98,56 99479 99.67 99.96

Jan, 1, 1936 104,65 99,22 99.68 100,02 99.88
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In the observation wells of the United States Blological Survey
in Garden County there was not much average net change in water level
from January 1, 1935, to January 1, 1936, In the preceding year, how=-
ever, there were net declines of 1 foot or more in many of the wells,
and hence the water levels in that area are still conslderably below the
levels at the beginning of 1934, The wells In Garden County are in the
sand-hill area of Nebrasgka, where the water table is generally near the
surface and where there are many lakes, whose levels usually denote the
level of the water table., The sand and gravel formatlions of the sand-
hill area contain large quantities of ground water., In thls area the
drainage is undeveloped, and the opportunity for seepage of the pre-
cipitation to the zone of saturation is great, Records of water level
in a typical observation well (No. 3) in Garden County appear in the
following table, Well 3 1s on the north side of Crescent Lake, in
Garden County, and is owned by the United States Biological Survey.
It is cased with an iron pipe 1% inches in diameter, equipped with a
metal screen and drive point that extends about 6,5 feet below the land
surface. Measurements of depth to water level are made from the top of
the pipe, which is 1.2 feet above the land surface. On January 4, 1935,
the depth to the water level below the measuring point was 5.80 feet,
and the water stood 3,787,.,19 feet above mean sea level. The well ends
in fine sand.

Water levels in observation well 3, on the Crescent
Lake Bird Refuge, Garden County, Nebr,.
(Measurements made by W, T, Krummes and E, W, Ladd, of the United

States Biological Survey. The water level is expressed in feet above
sea level minus 3,700.)

Date Water level Date Water level
(feet) (feet)
Nov. 12, 1933 88,35 June 11, 1934 87.72
Nov, 19 88435 June 16 88,09
Decs 3 88,50 June 23 87,89
Dec. 9 88.46 July 1 87.77
Dec, 17 88,38 July 8 87,561
Jan, 17, 1934 88,38 July 14 87,51
Jan, 28 88,32 July 21 87.34
Feb, 12 88,38 July 29 87,39
Mar, 1 88,37 Aug, 5 87.27
Mar, 12 88.36 Aug. 12 87.25
Mar, 25 88.36 Aug. 26 87.40
Apr, 8 | 88,38 Sept. 2 87.60
Apr, 19 88,26 Sept. 8 87,44
May 4 88,64 Sept.23 87.46
May 13 88,39 Sept 30 87441
May 19 88,22 Oct. 7 87.46
May 27 88,02 Oct, 14 87,32
June 2 88,09 Oct. 21 87.54

77056 0—36——7
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Water levels in observation well 3--Continued

Date Water level Date Water level

(feet) (feet)
Oct. 27, 1934 87,36 July 3, 1935 87.73
Nov, 11 87,31 July 18 87.56
Nov, 18 87,34 July 24 87,34
Nov. 26 87432 Auge. 2 87,01
Dec, 17 87,23 Aug, 9 87.00
Decs 28 87.21 Aug. 19 86.85
Jan, 4, 1938 87,19 Aug. 26 86469
Jan. 11 87.17 Sept. 4 86,91
Jan, 21 87.14 Sept.ll 86,92
Jan, 30 87,09 Sept .18 86,84
Feb, 6 87,10 Septe.25 86483
Feb, 21 87.05 Oct, 4 86483
Mar, & 87.02 Octs 16 86.81
Mar. 16 86,98 Oct, 24 86,79
Mar, 28 86,94 Nov, 1 86,79
Apr, 17 86,92 Nov. 19 86,75
May 2 87.16 Dec. 3 86,72
May 23 87.57 Dec, 18 86,70
June 6 87,68 Jan, 2, 1936 86,68
June 20 88,12




NEW JERSEY
By Henry C. Barksdale
HISTORICAL REVIEW

Probably the earliest records of water levels in wells in New Jersey
are those of the static water level in three wells published by the New
Jersey State Geological Survey in 1868.1 The State Survey has been in
existence since 1864, and investigation of the water-supply problems in
the State was naturally made a part of its work soon after its establishe
ment. The continuity of its work is emphasized by the fact that during
that period of 72 years there have been only three State geologists --

Dr. G. H. Cook, who served from 1864 to 1889; Dr. John C. Smock, from
1890 to 1901; and Dr. Henry B. Kummel, since 1901, The State Geological
Survey has obtained numerous records of water levels in wells throughout
New Jersey, and many of them have been published in its annual and special
reports.

With the increased development of ground-water supplies, the need
for more intensive studies to determine the safe yleld of some of the
water-bearing formations became apparent. In 1923 the State Department
of Conservation and Development entered into a cooperative agreement with
the United States Geologlcal Survey for the purpose of making quantitative
studies of the ground-water resources of the State. This cooperative
arrangement was continued until 1927, From 1927 to 1931 the work was
carried on independently by the State Department of Conservation and De-
velopment and its successor in water-supply matters--the State Water Policy
Commission, Formal cooperétiou with the United Stastes Geologicsl Survey
was resumed by the State Water Policy Commission July 1, 1931, and has
been continued since that time,

0. E. Meinzer, geologist in charge of the division of ground water
of the United States Geologlcal Survey, and H. T. Critchlow, division
engineer of the Wew Jersey Water Policy Commlssion, have exercised gen-
eral supervision over the work since its beginning. David G. Thompson,
of the Federal Survey, was ln charge of the work from 1923 through

June 1927. Mr. Thompson was assisted at different times by E. W. Downs

1 Cook, G. H., Geology of New Jersey, pp. 701-708, 1868,
95
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and H. C. Barksdale. From July 1927 to date Mr. Barksdale has been in
charge of the work. In July 1931, when cooperation with the United
States Geological Survey was resumed, Mr. Thompson renewed his con-
nection with the work in an advisory capacity, and Raymond W. Sundstrom
was assigned by the United States Geological Survey to assist in the
work.

Most of the old records of water level obtained by the State
Geological Survey are records of original static or pumping water levels
in wells. Usually no subsequent records of water level in the same well
have been obtained. The water levels in a well at the Netherwood sta-
tion of the Plainfield Union Water Co. have been measured periodically
by the company's engineers since 1891, This is probably the longest
serles of measurements of the water level in a single well or well field
in the State. When the quantitative investigations were started, in 1923,
regular observations of water level were begun on many wells in the
State. The records of water level in 44 wells thet are now belng measured
are at least 10 years long., On 8 of these wells water-stage recorders
have been maintained for this length of time. The remaining 36 have been
measured at more or less regular intervals, With the progress of the in-
vestigation, the number of wells being measured has gradually increased,
s0 that there are a good many other wells 1n which water levels have been
measured for several years, but not yet as long as 10 years.

AVAILABILITY OF RECORDS OF WATER LEVELS

Reference has already been made to the publications of the State
Geological Survey and the annual reports of the State Geologlst in which
records of water levels have been published. In recent years the pub-
lications of the State Department of Conservation and Development, of
which the State Geologlst is now the‘director, have contalned records of
water levels, This is particularly true of Bulletins 30, 35, 38, and 39
of this department, which are reports by Mr. Thompson on the progress
of the quantitative investigations being made in the Atlantic City, As-
bury Park, Canoe Brook, and Camden reglons respectively. Records of
the fluctuations of the water levels in the Morrell well and in some of
the other shallow wells nearby were published in the Transactions of
the American Geophysical Union for 1933.2 A second report on the
Atlantic City region is soon to be published by the State Water Policy

Commission. The unpublished water-level records obtained durlng the

2 Barksdale, H. C., A 10-year record of water-table fluctuations
near Runyon, N. J.: Am. Geophys. Union Trans. l4th Ann. Meeting, pp.
466~4"71, 1933,
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New Jersey quantitative ground-water investigations are filed at the

office of the State Water Policy Commission in Trenton. Practically all

of them are avallable for inspection by anyone interested. Some of the

more significant records from each of the regions under study have been

summarized on hydrographs, which can be blueprinted for distribution.
WATER-LEVEL WORK IN 19356

The water-level work Iin New Jersey for the calendar year 1935 was
carried on under a cooperative agreement between the United States
Geological Survey and the State Water Policy Commission. Voluntary co=~
operation was also glven by numerous waterworks offlclals and owners or
operators of private wells., During the year a total of 173 wells were
measured at least once. Of this number 143 were measured more than
once. The total number of individual measurements of water level made
during the year was 5,069,

The program of water-level measurements‘in 1935 included daily
measurements by local observers of the.water level in 5 wells., Measure-
ments were made approximately once a month in 137 wells, partly by the
regular staff and partly by an observer employed to make regular rounds
of measurements in about 75 wells in the vicinity of the Perth Amboy
Water Works. The water level in 31 wells was measured occasionally by
members of the regular staff,

During the year 29 water-stage recorders were maintained on wells in
the State., Of these 3 were owned by water companies or Industries and 26
by the United States Geological Survey or the State Water Policy Comm-
ission. In all respects the most satisfactory records of water levels
obtained in New Jersey during 1935 were those from these water-stage re=-
corders. As the records are continuous, many fluctuations of water
level which might otherwise never be suspected are made avallable for
atudy. The additional expense of such records 1is usually more than justi-
fied by the more valuable results obtained. TUndoubtedly many wells now
beling measured perilodically could be advantageously equipped with auto-
matlic recorders.

Three broad ground-water provinces are covered by the ground-water
level work in New Jersey -- the Coastal Plain, in the southeastern part
of the State; the area of Triasslc sandstones and shales, In the central
part; and the area of glaclal sand and gravel, in the northern part.

Most of the work has been done on wells 1n the Coastal Plain province,
because large ground-water suppllies are more mumerous there than in other

parts of the State. No work has been done in the crystalline rocks of
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the northwestern part of the State, because water supplles in them are
irregular and uncertain,both in occurrence and in yleld.

The wells measured range in depth from a few feet to more than
1,000 feet and in dlameter from 1% inches to 3 or 4 feet. The deeper
wells are, without exception, drilled or bored wells with heavy casings.
Most of them are wells that were formerly used as sources of water
supply and have since been abandoned. A few are still belng pumped.
Many of the shallower observation wells, ranging from a few feet to
about 100 feet 1in depth, were constructed during the course of the in~
vestigation 1n order to observe the water levels 1n them, Most of them
are elther 8~inch auger holes cased with light sheet-metal plpe or
1%1-inch driven-point wells. About 30 dug wells, most of which are still
in use for rural domestlc water supplies, are Included in the wells
measured monthly., Measurements were made of the water levels in 87 wells
that extend only to the water table and in 86 wells that extend to beds
in which the water 1s under artesian pressure. Only about 35 wells
were measured 1n areas not affected by heavy artificial withdrawals of
water. A definite and permanent reference polnt has been established
at each observation well in the State. The altitudes of the measuring
points have been determined by instrumental leveling at 107 of the 173
wells measured in 1935,

FLUCTUATION IN 1935 OF WATER LEVELS
IN ARTESIAN WELLS AFFECTED BY PUMPING

Most of the wells being measured In New Jersey are in areas
affected by heavy pumping. In such areas the water level frequently
depends more upon the rate of pumping than upon natural factors. The
Longport well, which penetrates the 800-foot sand 1n the Atlantic City
reglon, 1s an excellent example of an observation well in which the
major fluctuatlons of water level depend primarily upon changes in the
rate of pumping from the sand. It 1s more than a mlle from the nearest
pumping well, but the major fluctuations in 1t are unquestionably a
direct result of the fluctuations in pumpage from the 800-foot sand in
the region. In this well, which 1s on a narrow strip of land between
the ocean and a tildal bay, there 1s a dally fluctuatlion of 2 or 3 feet in
the water level, corresponding to the fluctuations of the tlde and
caused by the tidal loading and unloading of the bottoms of the ocean
and bay. When thls tidal fluctuation is masked by averaging the high
and low levels for each day, a broad seasonal and long-term fluctuation

becomes apparent. A study of thils long-term fluctuation 1n conjunction
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with records of pumpage from the sand indicates that it is due primarily
to changes in the rate of pumping. The Atlantic City region is primar-
1ly a summer resort, and the pumpage is therefore much higher in summer
than in winter. Each year the lowest water level in the Longport well
occurs early in September and the highest water level occurs during the
winter, usually in February or March. Changes In the distribution of
puniping in the region, tidal extremes, and probably barometric fluctu-
ations affect the water level in the Longport well somewhat, but fluctu-
ations of regional pumpage from the sand are the primary cause of the

ma jor movements of the water level in 1t. The general relatlon between
the pumpage in the region and the water level in the Longport well is
apparent from the following table.

Highest and lowesat mean water levels in 1l4th avenue well
at Longport, N. J., and rate of pumpage from Atlantic City
800-foot sand in February and August sach year, 1925-35

Water levels
Highest Lowest Pumpage (million
Depth to Depth to gallons a day)

Year water water
(feet) Date (feet) Date February August
1925 22,7 Jan. 28 41.7 Sept. 12 5,207 11.237
1926 30.2 Feb. 10 45.8 Sept. 1 6,627 11.750
1927 36.0 Feb. 19 56,2 sept. 7 7.909 12,410
1928 40,1 Mar., 18 57.0 Sept. 1 8,276 13,679
1929 43,6 Mar. 15 62,1 Sept. 3 7.967 14,380
1930 42.5 Mar. 8 58.4 Sept. 1 7.292 12,882
1931 39.8 Mar, 4 58,1 Sept., 14 6,741 12,334
1932 40,0 Mar. 6 57.4 Sept. & 6,019 11.952
1933 40,2 Apr. 1 56.4 Sept. 4 5,346 11.576
1934 41,0 Jan, 28 56.3 Sept. 3 6,387 11.724
1935 37.6 Apr. 9 55.6 Sept. 2 veese ceveoe

FLUCTUATIONS IN 1935 IN WATER-
TABLE WELLS NOT AFFECTED BY PUMPING

The best record in the State of the behavior of the water table,
where it is not affected by pumping, is that of the fluctuations of
water level 1n a dug well on the property of Joseph Morrell, near 014
Bridge. A water-stage recorder has been maintalned on this well since
August 1923. The well 18 on low, flat, wooded ground entirely outside
any recognized cone of depression. It was dug especlially for observ-
ations of water level and passed through fine clayey sand through its
entire depth. The proportion of clay decreased toward the bottom,
which 18 about 8 feet below the surface. The fluctuations of water
level in this well are probably typical of the behavior of the water
table in similar areas throughout the State, where the water table

ranges from less than 1 foot to about 7 feet below the surface. Where
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the water table 1s deeper its seasonal fluctuations are somewhat differ-
ent. The water levels in this well are recorded with reference to an
assumed datum, which 1s about 6.5 feet below the land surface and 70.12
feet above mean sea level,

The height of the water level in this well above the assumed datum
on the first day of each month from January 1935 to Jamuary 1936 and the
average water level in the well on the same dates for the preceding years
of record are given in the following table. The average water levels
from January 1 to August 1 are based on 11 years of record; those from
September 1 to December 1 on 12 years of record. An examination of the
table indicates that the water level in this well in 1936 was fairly
close to the average throughout the year. It was above the average on
January 1, 1935, but this was partly due to rainfall during the preced-
ing 24 hours, as the water level on December 31, 1934 was 5.84 feet, or
exactly the average for January 1. In July and August it dropped some-
what below the average, and in November it was somewhat above the average.
On Jamuary 1, 1936, the water level was about half a foot below the
average,

Water levels in Joseph Morrell well on the first of each month, January
1935 to January 1936, and the average water levels on the same

dates for the preceding years of record.
(A1l water levels are expressed in feet above the arbitrary datum.)

Average Average
water level water level
in preceding in preceding

Water years of Water years of
Date level record Date level record
Jan. 1, 1935 6.21 5.84 Aug, 1,1935 3,54 3.82
Feb. 1 5.63 5.68 Sept.l s 2.40 3.92
Mar. 1 5.84 5.81 oct, 1 3.90 3.89
Apr. 1 a 5.90 5.88 Nov, 1 6.06 4.84
May 1 5.59 5.66 Dec. 1 5.94 5.45
June 1 5.55 5,40 Jan, 1,1936 5,34 ceese
July 1 4.22 4.53

a Estimated from preceding and subsequent records, the recorder
being temporarily out of order,

The Morrell well is surrounded by a dense growth of deciduous bushes.
During the growing season, when the water table is falling and is between
1 foot and 3 feet below the land surface, there 1s a marked diurnal
fluctuation of the water level in this well. The water level falls much
more rapidly during the day than during the night and occasionally it
falls only during the day. It is believed that this fluctuation is
caused by the varying demands for water of the plants surrounding the
well at different hours of the day. At night the plants discharge com~
paratively little water by transpiration, but in the day time there 1is
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pronounced vegetal discharge. Direct evaporation from the soil may also
be a partial cause of the fluctuations, but the ground is covered with
forest 1litter, which tends to reduce direct evaporation; furthermore

the fluctuatlion has been observed only during the growing season. The
fluctuations usually appear only on falling stages, as the rising stages
in this well always occur during or soon after precipitation, when the
plants do not need to draw upon the water table for moisture. When the
water table falls more than 3 feet below the surface the fluctuations
fade out, probably because most of the plant roots do not extend deep
enough to draw water freely from greater depths.

The average fluctuatlon of water level in about 30 observation
wells in the vicinity of 014 Bridge has been computed for a serles of
measurements which began in 192:5.:5 These wells are outside any recog-
nized cone of depression. They have been separated into two groups on a
basis of depth -~ 24 of them less than 25 feet deep and 6 from 25 to 48
feet deep. This division i1s somewhat arbitrary but serves to illustrate
the fact that the deeper wells do not respond as quickly to precipitation
as the shallow wells and that the seasonal fluctuations of the water
level In them 1s therefore different.

Neither the average depth to water nor the average altitude of the
water levels in these wells was consldered particularly significant, be=-
cause they vary considerably in depth and altitude. The average
fluctuation of the water levels in them 1s believed to be a much more
satisfactory composite figure. On a day when all the wells were
measured the water level in each of them was arbltrarily assumed to be
10 feet above an arbltrary datum for that well, The water levels on
other days were averaged after being converted into altitudes referred
to these assumed datum planes., When enough wells are included in the
average this method permits the continuation of the average in splte
of the necessity of discontinuing measurements in some of the wells
that were originally included and the addition of other wells, If
the averaged water level on a given day is 11 feet, the water table
is 1 foot higher on an average than it was on the base date. Similar-
1y when the average 1s below 10 feet, the water table is lower on an
average than 1t was on the base date. The level of 10 feet in any well
mus£ not be considered a normal or average water level in that well,
for it is merely the assumed water level in the well on an arbitrary

date. The record 1s not long enough to justify the computation of a

3 Barksdale, H. C., ope. clt,
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normal water level, but the average of the altitudes above the assumed
datum planes seems to be about 11 feet for the shallow wells and about
8 feet for the deep wells. It will be noted in the following table
that the average water level in the shallow welis was smewhat higher
in January 1936 than in January 1935, but the average in the deep wells was
about 14 feet lower. As suggested above, there is a considerable lag
in the response of the deeper wells to wet and dry seasons. In January
1936 they were probably reflecting the dry weather in the summer of
1935. Since the beginning of the series of measurements, in October
1923, the highest average water level observed in the shallow wells was
13.72 feet on May 10, 1933, and the lowest was 6,72 feet on September 24,
19323 whereas in the deep wells the highest average water level wasg
11.85 feet on August 7, 1928, and the lowest 5.06 feet on October 20,
1932,

Average water levels in water-table wells near 014 Bridge,

January 1935 to January 1936, in feet above the
arbitrary datum for each well.

Shallow Deep Shallow Deep
Date wells wells Date wells wells
Jan. 8, 1935 12.24 9,08 July 19, 1935 10,07 8,80
Feb. 6 11.89 8,98 Aug. 5 9.83 8.74
Mar,16 13,38 8,87 Sept. 9 10,86 6447
Apr.16 13.18 9.37 Oct. 9 9.65 50,99
May 13 11.99 9.78 Nov. 19 12.44 5.84
June 6 10,87 9.49 Dec, 12 12.28 5.62
July 5 10.54 9.68 Jan. 14, 1936 12,91 7.46
July 13 10.54 9.31

Descriptions of five typical wells in which water-level observa-
tlions have been made periodically are given below, together with records
of the measurements made In them during 1935.

Runyon old deep well
Fleld No.: 0D-10.
Owner: Perth Amboy Water Department, Perth Amhoy.
Location: Near pumping station, Runyon.

Description: 8e-inch well, 440 feet deep (last 33 feet in rock), screen
set In No. 1 sand sbove rock.

Measuring point: Top of casing, 6.63 feet above mean sea level,

Water-lovel méasurements: PFirst measured, September 10, 1929. Highest
observed water Tevel, 1.11 feet below measuring point, on May 10,
1933, (Flowed in 1914 when drilled and at intervals until 1930).
Lowest observed water level, 42,03 feet below measuring point on
October 8, 1935,
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Runyon old deep well--Continued

Depth Water level Depth Water level

to water (feet below to water (feet below
Date (feet) sea level) Date {feet) sea level)
Jan, 9,1935 11,12 4,49 July 5,1935 15,70 9,07
Feb, 8 14,65 8.02 Aug. 8 35,58 28,95
Mar, 14 13,75 7.12 Oet, 8 42,03 35,40
Apr. 15 17.24 10.61 Nov. 19 20.12 22,49
May 14 16,44 9.81 Dec., 14 24,22 17.569
June 7 16,30 9.67

Runyon test well
Field No.: FRunyon S-1
Owner: Perth Amboy Water Department, Perth Amboy.

Location: About 50 feet south of well 50 at Perth Amboy Water Works,
yon,

Description: Auger hole cased with light sheet-metal plpe. Bored espec-
ially for water-level observations. Depth 12,5 feet, diameter
8 inches,

Measuring point: Top of casing at seam, 16.49 feet above mean sea level,

Bench mark: Copper nail and washer marked "U.,S5.,G.S.-W.R." in base of
win white oak tree between well S-1 and well 50, 16.26 feet
above mean sea level,

Water level measurements: First measured, January 25, 1924, Highest ob=
served water level, 5,03 feet below reference point, April 16, 1935;
lowest observed water level, dry (more than 12.8 feet below reference
point) on several occasions.

Depth Water level Depth  Water level
to water (feet above to water (feet above
Date (feet) sea level) | Date (feet) sea level)
Jan, 8,1935 7.58 8,91 July 3,1936 12.35 4.14
Feb, 6 6,90 9459 July 13 Dry Less
Mar, 16 7.00 9.49 than 3,7
Apr. 16 5,13 11.36 Sept.16 Do Do
Do 5,03 11,46 Oct, 19 Do Do
May 13 6,85 9,64 Nov, 19 9,00 7«49
June 6 9.80 6,69 Dec, 13 8,66 7 .83

Runyon farm well
Field No.,: PF-3
Owner: Clyde Bowne

Location: 1.6 miles north of Browntown, 300 feet west of road on hill~-
[

Description: Dug well about 46 feet deep,

Measuring point: Top of 4-inch sill on brick curb, 70,14 feet above mean
sea level,

Bench mark: Copper nall and washer in root of apple tree in front of
house, about 50 feet from well,

Water-level measurements: First measured, November 8, 1923, Highest
observed water level, 38,65 feet below measuring point, October

16, 1928; lowest observed water level, 46,00 feet below measur-
ing point, March 11, 1932.
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Runyon farm well F-3--Contlnued

Depth  Water Ievel Depth - Water level

to water (feet above to water (feet above
Date (feet) sea level) | Date (feet) gea level)
Jan, 8, 1935 41,30 28,84 July 19, 1935 41,36 28,78
Feb, 6 41,62 28,52 Auge 5 41,60 28,54
Apr, 16 41,44 28,70 Sept. 8 41,89 28,25
May 13 41,15 28,99 - Oct., 8 42,37 27,7
June 6 41,10 29,04 Nov, 19 41,80 28,34
July 3 41,12 290,02 Dec, 12 43,04 27,10
July 13 40,22 29,92

Runyon farm well
Field No,: F-14
Owner: Wm, Jurman,

Location: Back of farm house west of side road about 0.6 mile north of
polnt where it crosses the Browntown-Matawan road 0,6 mile east of
Browntown,

Description: Dug well 17 feet deep.

Measuring points: Until September 9, 1931, top of wood frame in concrete
cover over well; 42,54 feet above mean sea level, Since September 9,
1931, top of concrete cover over well, 43,24 feet above mean sea
level,

Bench mark: Copper nail and washer marked "U.,S.G.S.-W.R." in tree zbout
100 ft. southwest of well, 44,51 feet above mean sea level,

Water-level measurements: First measured, December 13, 1923, Highest
observed water level, 4.12 feet below measuring point, May 19, 1924,
38,42 feet above mean sea level; lowest observed water level,

16,42 feet below measuring point, October 20, 1972, 26.82 feet
above mean sea level,

Depth Water level Depth Water level

to water (feet above to water (feet above
Date (feet) sea level) | Date (feet) sea level)
Jan, 8, 1935 7.20 36,04 July 13, 1935 8,76 34,48
Feb, 6 7.30 35.94 July 19 9,22 34,02
Mar, 16 6.01 37.24 Aug., S 10,19 33,05
Apr.16 5,18 38,06 Sept. 8 11.90 31,34
May 13 5,32 37.92 Oct, 8 12,98 30,26
June 6 6,57 36,67 Nov., 19 12,35 30,89
July 3 8,08 35,16 Dec, 12 9,90 33434

Roth well

East Paterson region
Owner: Charles Roth,

Location: At rear of Mr. Roth's residence on Falmouth Avenue, East
Paterson.

Description: Drilled well, depth 175 feet, diameter 6 inches, cased to
rock at a depth of 84 feet,

Measuring point: Top of casing, 48.63 feet sbove mean sea level,

Bench mark: None. Measuring point permanent,

Water-level measurements: First measuced, August 23, 1926, Highest
observed water level, 4.83 feet below measuring polnt, August 23,

1926 (flowed when drilled); lowest observed water level, 65,91
feet below measuring point, November 5, 1930,
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Roth well-=Continued

Depth Water level Depth  Water level

to water (feet below to water (feet below
Date (feet) sea level) | Date (feet) sea level)
Jan, 10, 1935 64,60 15,97 Aug., 8, 1935 64,76 16413
Feb, 11 55,93 7430 Sept.10 64,66 164,03
Mar, 22 52,45 3.82 Oct, 14 64,64 164,01
Apr, 16 52,69 4,06 Nove 6 64,97 16434
May 27 58,09 9,46




NEW MEXICO
LEA COUNTY
By C. V, Theis

A cooperative ground-water investigation in Lea County by the United
States Geologlcal Survey and the State engineer of New Mexico, involving
among other projects the measurement of about 20 observation wells at
monthly intervals, has been in progress since 1930, Three water-stage
recorders are maintalned. Records of water levels in the observation
wells have been published in the 10th and 11th Biennial Reports of the
State engineer, Most of the shallow-water area is capped by a dense
limestone, but in a small part of it the limestone 1s not present, In
that part which is capped by the limestone water-level fluctuatlons are
very small, amounting generally to only a few hundredths of a foot in a
month, In the part in which the limestone is not present, the fluctua-
tions of the water level are much more pronounced.

Eight of the observation wells are so far removed from locallties
of heavy pumping as to show no apparent effects due to pumping. The
greatest individual fluctuation in any one of these wells in any one
month was 0.16 foot, and the greatest average fluctuation of all eight
in any one month was a rise of 0,04 foot in August and September 1933,
when a severe drought was broken, From a study of the rise of water
levels in these wells during periods of rainfall and of the decline of
the water levels during periods of drought, it has been concluded that
the average recharge to the water body in Lea County does not exceed half

an inch of water a year, which is about 4 percent of the precipitation,
MIMBRES VALLEY

The Mimbres Valley is essentially the lowland portion of the
potential drainage basin of the Mimbres River, in southwestern New Mex-
ico, and coincides largely with the area of Luna Gounty, The wide bol-
sons of the Mimbres Valley in Luna County are underlaln by thick sed-
imentary deposits, including beds of sand and gravel that contain
considerable water, most of which is within 150 feet of the surface,
The ground-water supply is derived chiefly from the Mimbres River and
from San Vicente Arroyo and other tributaries, but minor contributions

are made by the run-off from Cooks Range and the Florida Mountains and
106
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by rainfall on the valley floor northward from Spalding. Practically none
of the recharge comes from rainfall on the valley south of Spalding.
Though the asmount of water stored in the bolson deposits is large, the
annual recharge to the underground resérvoir is relatively small,

Irrigation with water from wells began in this area In 1908, and by
1915 nearly 200 wells had been constructed and equipped with pumping
plants. Much of the early development was unsuccessful and ultimately
was sbandoned. About 1923 there was a revival in development, and in
recent years there have been about 100 to 120 pumping plants iIn operation
for the irrigation of 5,500 to 7,000 acres.

In connection with a study of the geology and ground-water conditions
of this area by Dart;on:L in 1910 to 1913, much information in regard to
the wells and water levels was obtained., In 1913 the depth to the water
levels was measured by A, T. Schwennesen in five wells, on which he made
pumping tests.

In 1927 A. G, Fiedler made a brief examination of the area with
respect to the ground-water conditlons and developments, and measured
the water levels in several of the wells previously reported by Darton
or Schwennegen, The records of these measurements were published in
1928.3 An intensive investigation of the ground waters of Mimbres Valley
was begun in 1928 by W, N, White, of the United States Geological Survey,
through cooperation with the State engineer, In connection with this
Investigation measurements of the water levels were made in many wells
and several water-stage recorders have been operated for different periods
on representative wells, Monthly or other periodlc measurements have
been made in a number of selected observation wells since 1928, and the
observation-well program is still being continued and is giving valuable
results, The water-level records have been compiled in several reports
prepared by Mr. White and have been published in the 9th, 10th, and 1lth
biennial reports of the New Mexico State Engineer, the most comprehensive
compilation being in the 10th report. Information on the subject 1s also
given in a report by White published in 19:51.4 It is contemplated that
the records of current and future measurements will be published in bi-

ennial reports of the State engineer,

1 Darton, N. H., Underground water of Iuna County, N, Mex.: U, 8,
Geol, Survey Water-Supply Paper 345, pp. 25-40, 1915; Geology and under-
ground water of Luna County, N. Mex.: U, S. Geol, Survey Bull, 618,
1916; U, S. Geol, Survey Geol, Atlas, Deming folio (no. 207), 1917,

2 Darton, N, H,, op. cit., Water-Supply Paper 345, p. 38.

5 Fiedler, A, G., Report of reconnalgsance of the ground-water
area of the Mimbres Valley, Luna County, N. Mex.: New Mexico State
Engineer 8th Blenn, Rept., pp. 160-171, 1928,

4 White, W, N., Preliminary report on the ground-water supply of
Mimbres Valley, N, Mex.: U. S. Geol, Survey Water-Supply Paper 637,
pp. 69-90, }931. s
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PORTALES VALLEY
By Co V. Theis

An investigation of the ground-water supply in Portales Valley,
Roosevelt County, was begun in 1931 by the United States Geological Sur~
vey and the State engineer, and has been carrled on continuously since
that time. Portales Valley is a broad, shallow depression in the High
Plaing, under a large part of which the ground water is within 50 feet
of the surface. About 300 pumping plants supply water for the irriga-
tion of about 10,000 acres of land and withdraw annually somewhat over
20,000 acre-feet of ground water. The water levels in about 40 ocbser-
vation wells have been measured monthly since January 1932, and water
levels in about 150 wells have been measured annually since January
1935, Five automatlc water-stage recorders are maintalned, Records
of water levels in the observation wells have been published in the
10th and 1lth biennial reports of the State engineer,

The fluctuations of water levels in these wells during the perilod
of measurement have shown that in certain sandy areas abnormally large
amounts of rainfall are followed by an immediate rlse 1n the water
table, but over the larger part of the valley the effects of pumping
have masked whatever variatlons in recharge there may have been. The
water levels ln the observation wells rose on an average about 0.2
foot from January 1932 to January 1933 and about 0.3 foot from January
1933 to January 1934, but they fell on an average about 1,2 feet from
Jamuary 1934 to January 1935 and about 0,8 foot more from January 1935
to January 1936, glving an average net decline in the 4-year period of
about 1.5 feet, During 1932, because of sharply diminished pumping,
the water levels rose in the area that is usually most heavily pumped
but fell in outlying areas, but desplte further reduced pumping in
1935 the water levels fell in the entire valley except in the eastern-~
most part, where heavy rains in August caused an immediate rise and an

average rise for the year of the water levels of all the wells,
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ROSWELL ARTESIAN BASIN
By A, G. Fiedler

The Roswell artesian basin is in the Pecos Valley, in southeastern
New Mexico. The first systematic observations of the head of the arte-
sian water in this area were made by C, A. Fisher5 in June 1904 in con-
nection with an investigation of the artesian basin. As an ocutgrowth
of the report on this investigation, artesian-well supervisoré were ap-
pointed by Chaves and Eddy Counties in 1905, and during the period from
1905 to 1918 many measurements of the head of the artesian water were
made at irregular intervals,

The observations made by the arteglian-well supervisors were never
prepafed systematically for publication, but they were studied and
utilized iIn connection with later investigations of the area and are
discussed in reports issued by the United States Geological Survej6 and
the State engineer.7 These early measurements of head are especlally
valuable because they furnish a basis with which later observations can
be compared and the long-term trend of the head of the artesian waters
in this area can be determined. In 1916 O, E, Meinzer made a recon-
naissance survey of the area and measured the head in several artesian
wells,

The work of the well supervisors in measuring the head of the
artesian wells was practically discontinued in 1918, and no further
observations were made until 1925, when the United States Geological
Survey started an intensive investigation of the artesian basin in co~
operation with the State engineer and with Chaves and Eddy Counties.

In the fall of 1925 twe wells were equipped with water-stage recorders,
and these recorders have been contimued in operation essentially withe
out interruption, Dally observations were started on one well in the
northern part of the artesian area in July 1925 and were continued
until July 1, 1928, In June 1926 a water~-stage recorder was placed in

operation on another well in this same general region, and continuous

5 Fisher, C. A.,, Preliminary report on the geology and underground
waters of the Roswell artesian basin, N, Mex.: U, S, Geol, Survey Water-
Supply Paper 158, pp. 20-21, 1906.

6 Fiedler, A. G., and Nye, S. S., Geology and ground~water resources
of the Roswell artesian basin, N. Mex.: U, S, Geol. Survey Water-Supply
Paper 639, pp. 194-218, 1933,

7 F{edler, A, G., Report on investigations of the Roswell artesian
basin, Chaves and Eddy Counties, N. Mex., during the year ending June 30,
1926: New Mexico State Engineer 7th Bienn. Rept., pp. 31-43, 1926,
Fiedler, A. G., and Nye, S8, 8., Ground-water investigation of the Roswell
artesian basin, N, Mex.: New Mexico State Engineer 8th Bienn. Rept.,

Pp. 91-98, 1928,

77056 O—36——S8
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records were obtained until November 1928. Detalled records of the obser-
vations made by the Geological Survey in the artesian basin during the
period 1926 to 1928 are published in Water-Supply Paper 639 and the 7th
and 8th biennlal reports of the State englneer. ‘

In the fall of 1925 the Geological Survey began more or less regular
observations on about 100 representative artesian wells scattered through-
out the basin, and these measurements were continued for about one year,
However, it was found to be impossible to evaluate properly the effects
of interference caused by the operation of other arteslan wells in the
vicinity, and therefore periodic observations at short intervals were
discontinued, Only one observation a year was made on these wells there-
after -- usually late In December or early in January of each year, when
interference caused by the operation of other artesian wells 1s at a
minimum,

Though the Intensive investigation was essentlally completed in
1928, cooperation with the State engineer was malntained by the Geological
Survey during 1929 and 1930, and an arteslan-well supervlisor worked under
the supervislion of the State engineer, Observations were continued on
the three recorder-equipped artesian wells and on the 100 artesian wells
that were measured once each year during December or January. These
observatlions are recorded and discussed in a report published in the
11th biennlal report of the State englneer, Since 1930 observatlons have
been continued by the artesian-well supervisor under the supervision of
the State engineer and the Pecos Valley Conservancy District, and his
observations are published in the biennial reports of the State engineer,

During the course of the Investigation of the arteslan waters of
the Roswell basin considerable local interest was displayed In the devel=
opment of shallow ground water for the irrigation of a small area in
the Rio Felix basin, west of Hagermaen. As about 580 acres was in 1927
already under cultivation and being irrigated with water obtalned from
shallow wells, a brief fileld study was made of the area, In connection
with thls study, 35 shallow wells were measured at lrregular intervals
during 1927 and 1928 and a water-stage recorder was cperated over one
shallow well from March 19, 1927, to April 16, 1928, The observations
made during 1927 and 1928 on the shallow wells in the Felix area are
discussed In Water-Supply Paper 639 and Iin the 9th blennial report of
the State engineer, During June 1932 a number of the shallow wells
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previously under observation were agaln measured, and the results of these
observations are given in the 10th biennial report.s

The Roswell artesian basin lies in the.trans-Pecos Paleozolc ground-
water province, The artesian wells derive their supply from Carboniferous
limestone to which Nye has applied the name "Picacho limestone," The
artesian wells range in dismeter from 6 to 15 inches, but most of the
wells are 8 inches in diameter, The wells differ widely in depth accord-
ing to thelr location, being shallowest in the northern part of the area,
where they range chiefly from about 200 to 600 feet, and deepest in the
south-central and sguthern parts of the area, where they range from 600
to 1,450 feet, The wells in the Felix area are water-table wells and
are chiefly 10 inches in diameter and about 100 feet in depth., Both
the artesian wells and the water-table wells on which observations have
been made are situated chiefly in areas in which there are relatively
heavy withdrawals of water, especially during the irrigation season.

The observation wells have been tied in to sea~level datum by
means of instrumental leveling, and at all of them measuring points
from which all measurements are made have been established.

The fluctuations of the artesian head in the Roswell basin, as
indicated by the observations on three representative artesian wells
equipped with water-stage recorders, are shown in the tables below. The
mean monthly water levels shown in the tables were ascertained by aver-
aging the mean daily water level determined from an inspection of the
recorder graph or, for days of wide fluctuations, by averaging the water
level for fractional parts of a day. The mean annual water level was
determined by averaging the mean monthly water levels., The records for
the three wells for the period January 1, 1932, to June 30, 1934, are
taken from records published in the 11th biennial report of the State
engineer, The records for the period July 1, 1934, to December 31,

19356, were supplied through the courtesy of the artesian-well supervisor
of the Roswell basin,

8 Fiedler, A, G., and Nye, S, S., Progress report of the Roswell
artesian basin investigation: New Mexico State Engineer 10th Bienn,
Rept., pp. 179-180, 1932,
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Mean monthly and mean annual arteslian head in three cobservation

Location

Depth and size:
Depth to artesian aquifers:
Measuring point:

wells in the Roswell artesian basin

Berrendo well

t SWiSW} sec, 9, T, 10 8., R. 24 E,

170 feet; 241 feet.

288 feet deep, 10 Inches in diameter,

Chisel-cut square at southwest corner of concrete curb

of well plt, level with the land surface; altifude 3,586.,2 feet,

Add 3,500 feet to the levels given in the table to convert them to
sea-level datum,

Year 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
Jan. eons T4l 71.9 712 7046 72,0 71,7 72,6 70,5 6943
Feb, eees 73,7 71,5 70,4 69,9 71,7 71l.4 72,4 70,4 68.9
Mar. eeee 7245 70,8 69,7 68,4 70,0 7l.1 7Ll.3 69.9 68,5
Apr, eees 7L.0 69,8 6847 66,9 69,8 69,2 69.8 69.7 66.5
May seee 69,9 70,2 68,6 68,5 70,3 68,7 69.0 68,0 67.1
June 71.7 70,0 69.0 69.1 69,1 68,7 67.8 68,2 67,1 65.7
July 70,2 69.1 67.8 67.7 66,9 67,3 67.2 67.4 65,1 64.4
Aug, 69.5 69.1 69.8 67.9 66,8 68.3 66,8 66,9 64,8 63,8
Sept. 708 69,7 70,9 67.8 67,3 67,5 69.1 6B.2 6643 6644
Oct, 73.1 71,0 71,5 69,0 70,1 69,1 71l.2 69.2 67.2 67.2
Nov. 73.9 71l.7 72,5 70.1 71.2 68.1 71l.8 69,9 68,4 68,0
Dec. 74.2 72.2 72,0 70.3 71,9 7Ll 72.3 70.6 69.4 68.9
Annual ...?7 71.2 70.6 69.2 69,0 69,5 69.9 69.6 68.1 67.1

Orchard Park well
Location: NWjNWi sec. 23, T. 12 S., R, 25 E,

Depth and size:

Depth to artesian aquifers: 790

Measuring point:

feet,

above surface; altitude 3,547.7 feet,

gliven in the E

810 feet deep, 8 inches in diameter.

Chisel-cut cross at top of well casing, about 1.5 feet

Add 3,500 feet to the levels

able to convert them to sea-level datum.

Year 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
Jan, eses S0,7 34,0 28,2 29,7 29,7 32,4 34,4 34,2 29,0 27.0
Feb, eses R9.2 29.5 26,0 28.3 24.4 30,0 3043 29.8 25.9 27.1
Mar, ceee 24,6 24,1 21,6 22.2 18,0 23,0 25.6 23,7 23,9 23.4
Apr, ceee 24,0 19,0 19,0 16,5 1645 2044 165 17.8 17.7 15.8
May sees 22.2 17,1 19,0 15.6 18,1 23,5 1848 16,9 17.1 19.9
June eees 20,2 18,3 17,7 15.4 18.4 18.5 22,0 17.8 14.9 16.7
July veee 183 17,8 1645 14.8 13.5- 17,4 19.9 15.7 10.2 10.9
Aug. 26.9 18.0 20,0 25.0 16,7 14.2 21,6 14.2 14,8 10.6 8.8
Sept. 28,56 R3.0 21.0 25.56 15.3 17,2 17.8 24,8 21,7 19,6 19.2
Octe 32,0 31,7 25.7 27.0 23.0 27.9 29,2 35.2 28.2 Z4.4 27.1
Nov. 33,0 33.1 27.9 3Lb5 32,5 33,6 31,3 36.1 30.9 2943 313
Decs 3Le6 33,2 2B,7 3L.7 32,3 33,6 33,6 3I6.6 32,7 32,2 32.4
Anmual ... 2647 23.6 22,3 21,9 22,1 24,9 26,2 23,7 21.2 21,6
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Artesla well
Location: B8WiNW; sec, 32, T. 17 S., R, 26 E.
Depth and slze: 861 feet deep, 8 inches in diameter.
Measuring point: Chisel-cut cross in top of well caslng, about 0.5 foot

above surface; altitude 3,406,7 feet. Add 3,300 feet to the levels
given in the table to convert them to sea—level datum,

Year 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935

Jan, cese 98,0 90,7 85,5 90,5 90.0 92,1 97.3 95,5 87.8 87,1
Feb, eeee 92,5 B86.4 82,9 82,5 B85.0 90,4 93.8 95.0 87.6 86,0
Mar, esse B3.6 83,5 79.5 78,2 79.9 86,7 92.7 91.0 84.2 83.7
Apr, eses 77.8 84,0 7648 73.9 75.3 8l.3 8l.9 84,9 82,0 78,3
May evee 77,0 84,2 78.5 80,0 80,8 86,9 86,7 84,7 83.5 85.0
June esee 78,5 B3.0 76,7 85.0 86.3 82.3 82.5 8l.9 83,0 80.1
July enee T79e5 TT.2 T4e2 79.3 73,8 78,7 77,7 79.8 76,3 78.8
Bug. eses 793 76,0 83.5 80,5 72,2 83.1 77.5 T7.6 74,2 70.9
Sept. 87.2 84.6 80,0 87,56 82,0 79,7 83,0 85.9 82,0 79.0 84.4
Oct. 94,0 93,7 87.6 89.5 82.0 90.9 90,5 94.9 90.4 83.8 89.5
Nov. 97.3 97.4 88,5 91,56 94,5 93,4 93.2 97.1 93,7 87.7 93.3
Dec. 97,3 95.0 88.5 93.0 94,0 92.6 95,9 96.7 92,4 90.1 95.3

Annual ..., 86,4 84,1 83,3 83.5 83.3 87.0 87.2 87.4 83,3 84.4

The records for all three wells indicate a major seasonal fluctuation
in the artesian head and a marked response to changes ln the draft from
wells for irrigation and to changes in precipitation. The head 1s gen-
erally highest during the perlod December to March and then declines
more or less abruptly in response to draft for lrrigation, generally
reaching its lowest stage in July or August. It recovers during the
fall as the irrigation demand 1s reduced and agaln reaches a high stage
during the winter, It 1s difficult to segregate the effect of precip-
itation on the recovery of the artesian head from the effect caused by
the reduction In draft for irrigation, because the draft is generally
reduced rather promptly when precipltation of any consequence occurs,
However, there is ample evlidence to show that substantial recharge to
the artesian reservolr occurs each year.

The mean annual arteslan head recorded for the Berrendo well, in
the northern part of the baslin, declined more or less uniformly during
the perlod 1927 to 1930 and was 2,2 feet lower in 1930 than in 1927;

It gradually recovered during 1931 and 1932, the mean in 1932 being
1.8 feet higher than that in 1930, There was a slight decline in 1933
and a more pronounced decline in 1934 and 1935, doubtless because of
the marked deficlency iln precipitation, which in turn caused a heavy
draft for lrrigation. The mean annuml head for 1935 was 2,8 feet less
than that in 1932,



114 WATER LEVELS AND ARTESIAN PRESSURE, 1935

The mean annual artesian head in the Orchard Park well declined dur-
ing 1926 to 1929 and was 3,8 feet lower in 1929 than in 1926. It recov-
ered from 1930 to 1932, however, and the mean annual head in 1932 was
4,3 feet higher than it was in 1929, During 1933 to 1935 the head agaln
declined and the mean annual head for 1935 was 4,6 feet less than that
for 1932, The mean monthly water levels appear to indicate that de-
ficient precipitation during the irrigation season caused unusually
heavy draft for irrigation,

The mean annual artesian head in the Artesia well, in the southern
part of the basin, declined during the period 1926 to 1930 and was 3.1
feet lower in 1930 than in 1926, The head recovered markedly in 1931
and moderately in 1932 and 1933, and the mean annual head for 1933 was
4.1 feet higher than that for 1930, Durling 1934 there was a decline
of 4,1 feet, but in 1935 a recovery of 1,1 feet occurred, and the mean

annual head for 1935 was 3,0 feet less than in 1933,



NEW YORK
LONG ISLAND

By D. G. Thompson

Historical statement

The possibility of a public water supply for the city of Brooklyn,
on Long Island, was considered as long ago aa 1834, but such a supply,
at first obtained from surface sources, was actuslly not in use until
1856, when the populatior of the city was about 260,000.1 From the
very first consideration was given to wells as a source of supply, and
until the public supply was completed most of the population undoubtedly
obtained thelr water from wells, However, the early investigatlona did
not favor ground water, and the earliest publlc supply from wells seems
to have been put in service in 1882,

The first significant study of the possibility of using wells was
made by John S. Stoddard in 1854.2 In his report he gives the alti-
tude above sea level of the water level in several wells in Brooklym.

A report by James P, Kirkwood, in 1867, contains a contour map
of the water table in the territory between Jamaica and Hempstead and
extending from the shore of Jamaica Bay inland approximately to the
latitude of lllfl.neola.:5 This map is believed to be the first attempt in
the United States to represent the position and shape of the water

table by means of contours.

1 For a historlcal review of the developments of ground-water
supplies and of geological and hydrological investigations see DeVarona,
I. M., History and description of the water supply of the city of
Brooklyn, especially pp. 143-237, 1896; Brush, W, W., Development of
surface and ground waters of Long Island for the supply of the Borough
of Brooklyn, with historical notes on the Ridgewood aystem and other
works: Board of Water Supply of Clty of New York, Report on Long
Island sources, vol. 1, ppe 257-302, 19123 Fuller, M. L., The geology
of Long Island, N, Y,: U, S. Geol, Survey Prof. Paper 82, pp. 4-20,
1914,

2 Stoddard, J. S. {(city surveyor), Report on the subject of
supplying Broocklyn with water by the well system: Documents and
Plans submitted by the Water Committee to the Common Council of the
City of Brooklyn for the year 1854, Dec. 9, pp. 87-99, 1854.

3 Kirkwood, J. P., The Brooklyn waterworks and sewers, a
descriptive memoir, New York Board of Water Commissioners, 1867.
Neither the map nor the report show definitely the date of collection
of fleld data on which it is based., A statement on page 5 suggests
that the field work may have been done between October 1859 and
March 1860, with some elaboration of details up to Jamuary 1861.

115



116 WATER LEVELS AND ARTESIAN PRESSURE, 1935

In 1903 the City of New York at frequent intervals measured the water
level in 1,378 wells, of which 1,045 were already existing domestic or
other wells, and 333 were 2-inch wells driven especially for purposes of
observation and the collection of samples of material.4 Of these, 147
existing wells and 46 new wells were in the Borough of Queens, 396
existing wells and 239 new wells in Nassau County, and 502 existing
wolls and 38 new wells In Suffolk County. Between March 1 and November
1, 1903, when the observations were ended, 37,042 measurements were
made, On the basis of these cbservations a map was prepared showing
contours of the water table on July 1, 1903, in the Borough of Queens,
Nassau County, and the westernm thiri of Suffolk County.5

During thils investigation, for some unknown reason, no observations
on water level were made in the Borough of Brooklyn., However, in 1933
Thomas He Wiggin prepared a map which in addition to showing the con-
tours of 1903, as just described, showed their continuation from the
Borough of Queens into the Borough of Brooklyn. On the basis of his
Interpretation and interpolation of a varlety of records, including
altitude of water level reported by Stoddard in 1854, ground-water
levels obtained from records of test borings for subway construction
and trunk-sewer invert and ground elevations,6 an approximate idea
of the change of level in Brooklyn can be made by comparison of Wig-
gin's map with a contour map compiled in 1933 in connection with
hearings before the New York Water Power and Control Commission.7

In 1908 the City of New York Board of Water Supply made further
studies in Suffolk County and extended the contogr map of the water

table as far east as the longitude of Riverhead.

4 Burr, W, H., Hering, Rudolph, and Freeman, J. R., Report of
the Commission on Additlonal Water Supply for the City of New York,
p. 51, New York, A. B. Brown Co., 1904,

5 Idem, plate 8 opposlte p, 810. A map of the water table,
with the contours essentially similar to those on this map, and ap-
parently based on the same data, but with some modifications, was
published in Veatch, A. C., and others, Underground water resources
igoLong Island, New York: U, S, Geol, Survey Prof, Paper 44, pl. 12,

6.

6 Wlggin, T. H., Engineering report submitted by New York
Water Service Corporation to State of New York Water Power and Con-
trol Commission in the matter of application of the Clty of New
York (No, 68l) ### for securing an additional water supply from sub-
surface sources ln the Boroughs of Brooklyn and Queens and 1n the
County of Nassau, 1934,

7 Leagse, W. F., Subsurface water supply of western Long Island
and its utilization: Municipal Engineers dJour., 1st quarterly issue,
map opposite p. 24, 1934,

8 Board of Water Supply of the City of New York, Long Island
sources, an addltlonal water supply for the City of New York, vol. 1,
sheet 6, opposite p. 108, 1912.
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Measurements of the water level in a considerable number of wells,
principally the 2-inch wells driven for the purpose, were continued by
the City of New York until 1916, and in a few wells through 1918; but
there are breaks ranging from several months to several years in the
records of many of these wells, Apparently no measurements were made
between the end of 1918 and the late part of 1931l. Since that time the
City of New York Department of Water Supply, Gas, and Electricity has
measured a considerable number of the 2-inch wells (commonly known as
test wells) at frequent intervals. These records have been made avail-
able to the United States Geological Survey, Since January 1932 the
Geological Survey, in cooperation with the State of New York, Water
Power and Control Commission, and Nassau and Suffolk Counties, has
also measured some of these and other wells. In addition it has maln-
tained automatic water-stage recorders on a total of about 25 wells,
Of these about 10 have been more or less permanent installatlons,
with records ranging from 4 years to less than 1 year for those most
recently installed. ‘

The contour map of the water table on July 1, 1903, has generally
been considered to show the "original™ altitude and shape of the water
table, However, the validity of this assumption may be questioned,
for three reasons. First, pumping for publlic supplies was begun in
some of the well fields of the Brooklyn Water Department as early as
1882, In the second place, the more or less detailed observations
since 1903 show seasonal fluctuations of the water level in many wells
of several feet, and within the period of observation maximum fluctu-
ations of 5 to 8 feet or more, Finally, a study of the records of
precipitation and of information in regard to the level of Lake Ron-
konkoma -~ which is, so to speak, a huge open well, whose level
fluctuates with the water table -~ shows that in earlier years the
water table was probably much lower than in 1903, Lake Ronkonkoma
1s reported to have been at very low stages 1n 1857 and 1885 and at
a very high stage in 1893.9 The maximum fluctuation of the lake
has been 18 feet or more, but it has been estimated that the fluctu=-
ation of the water table has not been more than 10 or 12 feet, These
observations are in general accord with the record of precipitation
in New York City. According to the record published by the United

States Weather Bureau for New York City, covering the period 1826 to

9 Burr, W. H., Herlng, Rudolph, and Freemsn, J. R.,, op. cit.,
pp. 817-819.
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1930,10 there was a dry period from 1831 to 1861, inclusive, during which
the precipitation exceeded the 105-year mean (42,01 inches) in only 7
years and in 1835 reached the all-time recorded low of 28,78 inches, At
the end of 1861 the accumulated deficlency was about 90 inches, or more
than the precipitation of two "average" years.

It 1s noteworthy that, according to the contours on the map of 1867
shown In Kirkwood's report, the water table 1n that early year was 1ln
some places from 3 to 5 feet lower than in July 1903, and as low or
lower than the lowest level reached during any subsequent perlod of
heavy pumping from wells, After 1861 there were numerous years of
excess preclpltation, and the deficlency decreased in an lrregular man-
ner untll it was wiped out and there was an accumulated excess, which
reached a maximum of about 35 inches 1n 1903, An intermedlate low
point, not as low as that of 1861, was reached about 1885, and an in-
termedlate high point about 1890, roughly coinciding with perlods of
low and high level of Lake Ronkonkoma mentloned above, From 1903 to
about 1916 the annual preclpitation showed only comparatively minor
departures from the mean, but from 1916 to 1932 there was an irregular
but increasing accumulated deficlency, which, however, was only moder-
ate compared to the maximum deficilency reached about 1861,

All these facts polnt rather deflnitely to the conclusions that
there has been no definite "original" positilon of the water table,
that the water table was near 1ts highest level when bthe data were
collected for the contour map of 1903, and that at times within the
period of historic record the more "natural" level -- that 1s, be-
fore there was any extensive pumping -~ was several feet lower than
in 1903. The facts are especlally significant in showlng that
notable recovery of the water table 1s possible after long periods
of deflclent precipitation. The precipltation record, of course,
raises the question whether Long Island has yet experlenced the
lowest polnt of the present rainfall cycle or whether deflciencles
comparable to those of the first half of the nineteenth century may

yet be experlenced.

10 Climatic summary of the United States, sectlon 83, eastern
New York, U, S. Weather Bureau, p. 21, (1934%).

11 Burr, W. H.,, Hering, Rudolph, and Freeman, J. R., op. cit.,
p. 821,

12 Lease, W. F., op. cit., profiles opp. p. 30, 1934. Also un-
published records.
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Geologle conditions

All the observation wells on Long Island penetrate unconsolidated
deposits. The water-bearing beds may be divifed into three groups.ls
First and uppermost are beds of sand and gravel of middle or late Pleis-
tocene age, The water In these beds throughout almost the entire island
occurs under water-table conditions. UNext in geologlc age is the Jameco
gravel, of early Plelstocene age. The water in this gravel 1s generally
but not everywhere under artesian pressure, Next and lowermost are Cre-
taceous beds in which two water-bearing zones are recognized. The upper
of these zones is of Magothy age, and the lower is the Lloyd sand., The
Lloyd sand is nearly everywhere .overlaln by thick beds of clay, and the
water in 1t is under artesian pressure. Impervious beds over the
Magothy sands are apparently less wildespread, and water-table conditions
may occur in the Magothy in some places, There is some evidence that
erosion channels have been cut locally through all confining clay beds,
including those over the Lloyd sand, and from place to place there 1s
a transition from artesian to water-table conditlions -~ perhaps within
distances of a few hundred or a few thousand feet but certalnly within
distances of a few miles of a given observation well. The intake areas
of all formations are definitely believed to lie on Long Island.

The records obtalned by automatic recorders on several deep wells
in which the water 1s known to be under artesian pressure generally
show fluctuation due to changes in atmospheric pressure, whereas sim-
ilar records for wells where a water table exlsts ghow no such fluctua-
ations or only slight fluctuations, Accordingly, it is believed that
pronounced barometric fluctuations in wells may be regarded as in-
dicating that arteslan conditions probably exilst.

The atmospheric fluctuations of water level may be as much as
6 to 12 inches In a few days, and fluctuatlons of equal or much greater
amounts are produced by pumplng of other wells at dilstances of a few
feet to as much as 24 miles. For such wells occasional measurements
or single measurements at regular intervals may not reveal the true
trend of the water table or artesian head from year to year unless the
secular movement is greater than the fluctuations due to temporary con-
ditions. Rather, it becomes necessary to endeavor to correct for the
temporary fluctuations -- a task at best difficult and in many cases

impossible to accomplish -- or, as a simpler method, to plot in some

13 Thompson, De G., Wells, F. G., and Blank, H. R., Recent
eologlc studies on Long Island with respect to ound-water supplies
%abstract): Geol, Soc, America Bull., (in press).
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detall the movement of the water level from day to day, and from the
graph thus prepared draw by lnspectlon a generalized curve to show the

major seasonal and annual fluctuations.

. Records of water levels

On the following pages are shown the highest and lowest depths to
the water level recorded each year, with dates of measurement, in sev-
eral water-table wells for which long-time records are avalleble, These
figures are based largely on records furnished by the City of New York,
Department of Water Supply, Gas, and Electricity.14 The lowest water
level on the first day of each month 1s also glven for several wells on
which water-stage recorders have been maintained by the Unlted States
Geologlcal Survey since March 1932, Because of the necessity of driving
new wells to replace old ones, with dlsturbance of measuring points, the
long-time records are gilven in feet above sea level, based on occaslonal

releveling., Other records are glven in feet below the measuring points.

New York Water Service Corporation test well (U.S.G.S. well 23k)
(Probably artesian conditloms)

On southwest side of East 98th Street, near Rutland Road, Brooklyn,
Well 1s 8 Inches in dlameter and was drilled to a depth of 383.6 feet
but was later plugged at a depth of 295 feet, The well casling was per-
forated between depths of 280 and 290 feet. Measuring point, top of in-
strument shelf, about 2,3 feet above the land surface, which 1s about 40
feet above sea level, An automatic water-stage recorder has been oper-
ated on thls test well since Sept. 7, 1932 The test well 1s about 41
feet southwest of a 10l-foot well and about 18 feet northeast of a
295-foot well, both of which are used for public water supply. Pumping
from the 10l-foot well has essentlally no effect on the water level in
the test well, but 1t 1s affected by pumping from the 295«foot well and
probably other wells nearby. Normally during 1935 the water level in
the test well fluctuated through a range of about 0,5 foot each week.

Lowest water level on the flrst day of each month,

in feet below measuring point

Month 1932 1933 1934 1935
January 62,24 63,11 63.99
February 62436 63,04 64,07
March 62,442 63,30 64,06
April 62,38 62,92 63,91
May 62,442 63,32 64,06
June cacee 62437 63439 64,00
July vesen 62,83 63,69 64,20
August coese 63,10 63,79 64,50
September PR 62,70 63,97 64.60
October 62,05 63415 64,04 64,72
November 62,12 62,96 63,92 64,98
December 62,27 63,05 63,92 64,79

14 In several years, particularly since and including 1932, as in~
dicated by footnotes, the water-table wells were measured at infrequent
intervals, in some instances not for several months before or after the
usual times of high or low level 1n previous years. Therefore the low-
est and highest levels for the years indlcated may not be comparable
wilth these levels 1n other years.
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New York City Department of Water Supply abandoned well, formerly
owned by Citizens Water Supply Co., pumping station no. 1

(Probably water-table conditions)

On southeast slide of Cornish Street between Queens Boulevard and
Poyer Street, Elmhurst, Well is 6 inches in diameter and about 50 feet
deep. Measuring point, top of instrument shelf, about 4.5 feet above
ground, which is about 15 feet above sea level. An automatic water-
stage recorder has been operated on this well since April 20, 1933, The
water level in this well may be slightly affected by pumping in the
vicinity. The water level responds readily to rainfall., Normally the
water level fluctuates through a range of less than 1 foot each week,

Lowest water level on the first day of each month

in feet below measuring point

Month 1933 1934 1935 1936
January a 17,76 15.95 16.65
February b 17,05 15.69
March c 17.31 15.15
April 16.85 15,47
May 16,90 16,00
June 18,77 16453
July soesn 17.06 csvee
August 4 17.00 17,06 cesea
September 17.50 17.66 ceese
October 17.29 16,39 17435 essee
November 17.58 16,56 17.33 essoe
«December 17.93 16,69 17.25 ecces
a Dec, 27, 1933, ¢ Mar, 3, 1934.

b Jan. 28, 1934. d Estimated.

New York City California stovepipe well No. 3 (U.S.G.8. well 674c)
(Water-table conditions)

3,500 feet S, 49° E, from intersection of Udalls Road and Hunter
Avenue, about 2 miles west of Bayshore. Well is 16 inches in diameter
and 200 feet deep. Measuring point, top of instrument shelf, about 2.9
feet above ground, which is about 36 feet above mean sea level. An
automatic water-stage recorder was operated on this well from June 22,
1933, to Oect, 31, 1935, Tape measurements were made about weekly from
Dec, 2, 1935, to date. Normally the water level fluctuates through a
range of only a few tenths of a foot during a week.

Lowest water level on the first day of each month

in feet below measuring point

Month 1933 1934 1935 1936
January 14.54 14,20 a 15,22
February b 14.08 13.27 ecoso
March c 14.26 Db 12,563 ceces
April 12.98 12,756 cssse
May 12,23 13.08 PR
June 12.41 13,72 vesse
July 13.24 14.28 ceese
August 14,15 14,80 osece
September 14,90 15.29 esces
October 14.96 15.20 escee
November b 15,09 b 15,60 . .
December 14,80 d 15.33 cesas
a Dec, 31, 1935, ¢ Mar, 7, 1934.

b Estimated. d Dec. 2, 1935.
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J. M, Hill well
(Probably artesian conditions)

On Wheatley Road near Cedar Swamp Road, Wheatley Hills, Well 1s 6
inches in diameter and about 300 feet deep, Measuring point, top of
6-inch casing, at about ground level, 218,77 feet above mean sea level.
An automatic water-stage recorder has been operated on this well since
September 21, 1932, The water level in this well fluctuates as much as
0.5 foot in response to changes in atmospheric pressure, Normally the
water level fluctuates through a range of less than 1 foot each week.

Loweat water level on the first day of each month

in feet below measuring point

Month 1932 1933 1934 1935 1936
January eseses 142,62 141,65 139,00 137.78
February eveveo 142,36 141,70 a 139,00
March 142,36 a 141,74 a 138,90
April 142,35 141,43 138.57
May 142,73 141.43 138452
June eseses b 142,52 141,19 138,21
July eesees C 142,40 140,67 a 137.90
August aseces 142,32 140,39 137.56
September cesens 142,04 140,02 cscsse
October 141,75 142,03 139.58 cecese
November 141,67 a 141,88 a 139,60 a 137,70
December 141.86 142,08 139.20 a 137.50
a Estimated. ¢ July 11, 1933.

b May 27, 1933,

Village of Freeport abandoned well
(Artesian conditions)

At rmunicipal power station on Sunrise Highway, Freeport., Well is
12 inches in diameter and is reported by different persons to be 1,025
and 1,100 feet deep., Measuring point, top of 12-inch casing, about 0.3
foot above ground, which is about 20 feet above mean sea level, An
automatilc water-sfzage recorder has been operated on this well since
March 15, 1932, Presumably the well penetrates the Lloyd sand. The
nearest known pumping from this formation is 5 to 6 miles distant., It
1s reported that on completion the well flowed and had a head of 1 or
2 feet above the ground surface, The water level fluctuates as much
as 0,5 foot in response to changes in atmospheric pressure, Normally
the water level fluctuates through a range of less than 6 Inches each
weeks

Lowest water level on the first day of each month

in feet below measuring point

Month 1932 1933 1934 1936 1936
January eeee 3.14 2.63 3,03
February ceee 2,43 2,60 a 3425
March seee 2.27 2,97 3.46
April 2.42 2,17 2.41 3,12
May 2.23 2.50 2,73 3.10
June 2.65 2,73 2.56 a 3,66
July 3.00 3.68 5.58 b 4,71
August 4,92 4.90 65.26 5.14
September 5453 5.48 5.52 cese
October 4,76 4,44 4,28 ceoe
November 3.96 3.38 3.27 4,57
December 3.06 3,18 2.89 a 4,00

a Estimated. b July 15, 1935,
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Village of Rockville Centre sbandoned well
(Water~-table conditions)

At rmumicipal power station, Morris and Maple Avenues, Rockville
Centre., Well 1s 8 inches 1n diameter and 46,3 feet deep. Measuring
point, top of 8-inch casing at about the level of power-house basement
floor, about 5 feet below ground level, which 1s about 26 feet above
mean sea level, An automatlc water-stage recorder was operated on this
well from January 20 to August 23, 1934, Tape measurements were made
about weekly from August 31, 1934, to date, A few hundred feet dlatant
is a 550-foot well that i1s pumped dally, but thls has no effect on the
water level in the observation well. The observation well is beneath
the power house, and for a radius of 5Q feet or more the ground surface
1s largely covered by the buillding or pavements, Normally the wabter
level fluctuates through a range of about 0.2 foot during the week,

Depth to water (lowest during the day from Feb. 1 to Aug. 1, 1934),

in feet below measuring point

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) {feet)
Feb, 1,1934 6,56 Sept.28,1934 6.71 June 7,1935 7.05
Mar, 1 7.01 Nove 2 6,86 21 7.18
Apr. 1 6.14 30 7.14 Aug, 5 7.90
May 1 5454 Dec, 28 7.18 Sept. 4 8,02
June 1 5,65 Feb, 1,1935 6.64 Octe 1 8.37
July 1 6413 Mar, 1 5.84 Nove 1 8,.64
Aug. 1 6.82 29 5.95 Dec, 3 8,66
31 7,40 Apr, 286 6,36 31 8,84

New York City Department of Water Supply abandoned well
Bayside No, 10 (U.8,G.S. well 2381)
(Artesian conditions)

Near Northern Boulevard at old New York City Bayside pumping stationm,
Bayside. Well is 6 inches in diameter and sbout 375 feet deep. Measuring
point, top edge of 6-inch flange, about 5 feet above ground level, which
is about 9 feet above mean sea level, An automatic water-stage recorder
has been operating on this well since September 20, 1933, The well ends
in the Lloyd sand. The water level in thls well is considerably affected
by pumping from two wells that end in the Lloyd sand at the New York City
Flushing pumping station, about 2,5 miles distant, Changes in atmospheric
pressure affect the water level in the observation well, Normally, when
the pumpage from the two wells at Flushing is constant, the water level
in the observation well fluctuates through a range of only a few tenths
of & foot during a week., However, when the Flushing wells are shut down
or started up the water level in the observation well has fluctuated more
than 4 feet in one month,

Lowest water level on the first day of each month
in feet below messuring point

Month 1933 1934 1935 1936
January cvees 9.80 20,06
February resse 10,00 20,92
March ceses 10.38 21,04
April coaes 10,06 & 19.56
May sevee 9.52 b 20.26
June cosece 10.45 21,05
July csess ¢ 15,17 20,43
August ssces 16,32 21,43
September esoee 13,78 22,77
Qctober c 11,74 13,54 20,76
November 11,29 4 15,76 18,22
December 10,22 15,42 19.09
a Apr, 5, 1935, ¢ Estimated,

b May 3, 1935. d Nov. 2, 1934.
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New York City test well SU-81

About 1% miles northwest of Bayshore, at northwest corner of Sacitkos
Manor Lane and road 0,1 mile south of Bayshore Road,
of 2-inch pipe, 0.6 foot above ground, or 41.49 feet above mean sea level,

Measuring point, top

No pumping of appreciably magnitude nearby., The water level in the test
well was first measured on Oct. 21, 1912, Measurements were made at ir-
regular intervals,about bimonthly. A total of about 45 measurements have
been made. The water levels are given in feet above mean sea level.

Lowest Highest
Year
Water level Date Water level Date

1912 a 26,74 Dec. 7 27.39 Oct. 21
1913 26468 Dec, 12 30.94 Apr, 23
1914 26,29 Nove 3 30.11 May 26
1932 a 25,00 Nov, 2 26,73 Aug. 4
1933 25,64 Jan., 5 29,07 Apr, 27
1934 a 28,20 Aug., 1 29,51 May 16
1935 Dry Sept.20 29,42 Mar, 15

a Record for year incomplete.

New York City test well SU-86

About 1% miles southwest of Brentwood, on east side of Sacitkos
Manor Lane about 1,000 feet south of Long Island Railroad; main line,
Measuring point, top of 1}-inch pipe, 0.9 foot above ground or 89,87
feet above mean sea level, No pumping of apprecilable magnitude nearby.
The water level in the test well was first measured Oct. 21, 1912.
Measurements were made at lrregular lntervals, about bimonthly. A
total of about 50 measurements have been made., The water levels are
glven in feet above mean sea level,

Lowest Highest

Year

Water level Date Water level Date
1912 a 50,16 Dec. 7 51.09 Oct. 21
1913 49,61 Jan, 10 52,79 May 21
1914 49,37 Jan, 23 52,87 June 1
1932 a 45,57 Dec. 1 47,17 Aug, 4
1933 45.24 Feb, 23 48,49 June '7
1934 a 50,15 May 16 50,22 Aug.
1935 48,46 Jan. 11 51,02 May 10

a Record for year incomplete.

New York City test well SU-75

About 2% miles east of Babylon, on east side of Sacltkos Manor
Lane about 4,250 feet south of Long Island Railroad; Montauk Branch.
Measuring point top of 1j-inch pipe, 0.7 foot above ground, or 15.86
feet above mean sea level., No pumping of apprecilable magnitude nearby.
The water level in the test well was first measured Oct. 21, 1912.
Measurements were made at irregular intervals, about bimonthly. A
total of about 40 measurements have been made, The water levels are
given in feet above mean sea level.

Lowest Highest

Year

Water level Date Water level Date
1912 a 10.16 Oct. 21 10,76 Dec. 7
1913 9.85 Aug. 20 11.70 Apr. 23
1914 9.64 Oct. 7 11.60 Mar, 20
1932 a 9.45 Sept.12 10.82 Dec, 1
1933 a 11.01 Jan. 5 11.52 Feb, 23
1935 a 10.12 Sept.20 11.50 Mar. 1

a Record for year incomplete.
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New York Board of Water Supply test well CH-201

At junction of Williston Avenue and Bacon Road, near Westbury.
Measuring point, top of 1i-inch pipe, 0.4 foot above ground, or 112,31
feet above mean sea level, Well is about 7 mlles north of {:he nearest
pumping by New York City, and the water level in it 1s probably only
indirectly affected by this pumping, The water level in the test well
was first measured May 12, 1913, In the earlier years measurements were
made about semimonthly; in more recent years about monthly. A total of
about 170 measurements have been made, The water levels are given in
feet above mean sea level,

Lowest Highest

Year

Water level Date Water level Date
1913 a 76.51 Dec. 22 78,06 May 26
1914 76,21 Dec, 31 78.36 June 1
1915 76,21 Dec, 8 77.51 Mar, 26
1916 74,81 Dec, 30 76431 May 5
1917 72,96 Dec, 17 74.66 Apr. 23
1918 71,31 Dec, 26 73«36 Apr. 4
1932 a 70,49 Dec, 5 71.81 June 13
1933 a 70,08 Feb., 27 71.93 Oct. 25
1934 a 71,53 Jan, 8 74,08 Decs 5
1935 a 74.11 Nov. 11 75465 May 10

a Record for year incomplete.

New York City test well M-183

North of Williams Street on west side of Massapequa Road, near
Farmingdale. Measuring point, top of 1i-inch pipe, 0.8 foot above
ground, or 78.72 feet above mean sea level, Well is about 3 miles
north of New York City's infiltration galleries, pumping from which
probably produces moderate direct effect on the water level 1a the
test well, The water level in test well was first measured Feb, 5,
1909. In the earlier years measurements were made about semimonthly;
in more recent years about monthly. A total of about 240 measurements
have been made. The water levels are given in feet above mean sea
level,

Lowest Highest

Year

Water level Date Water level Date
1909 51,03 Dec, 14 54,08 June 1
1910 a 50,83 Jan, 3 5478 Apr, 11
1912 51,92 Nove. 29 55,12 June 5
1913 51.12 Dec, 27 54,77 May 15
1914 50,72 Dec, 28 54,02 June 11
1915 50,62 Jar- 6 54,02 Mar, 18
1916 49,57 Dec 21 53.02 May 11
1932 47,04 Jsu. 26 49,20 May 26
1933 47,55 Jar, 24 50,32 June 7
1934 49,34 Jan, 3 52423 May 16
1935 a 49,65 Wov, 11 52.76 Apr, 5

a Record for :cer incomplete,
77056 O—36——9
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New York City test well S-45

100 feet south of Pilttsburg Avemme on west side of Maln Street in
Massapequa. Measuring point, top of 1li-inch pipe, at ground level, 32,50
feet above mean sea level, Well is about half a mile north of New York
Clty's infiltration galleries, pumping from which produces considerable
direct effect on the water level in the test well, The water level in
the test well was first measured June 6, 1903. In the earller years
measurements were made about weekly; Iin more recent years about monthly.
A total of about 530 measurements have been made, The water levels are
given in feet above mean sea level,

Lowest Highest

Year

Water level Date Water level Date
1903 a 20,57 Dec, & 22.52 July 4
1904 20,42 Dec, 25 22,97 May 6
1905 19.62 Nov,. 30 23.12 Apr, 13
1906 19,02 Dec, 24 22,67 Apr, 17
1907 19,02 Septe27 21,37 Apr, 22
1911 16,70 Jan, 2 21.566 Dec, 25
1912 17,50 Dec, 26 23420 Apr, 1
1913 17.35 Dec, 24 22.45 Apre. 30
1914 16.80 Dec, 11 21,65 May 13
1916 164,96 Jan, 7 21,30 Feb, 17
1916 16,30 Dec, 20 20,80 Apr, 26
1932 16,97 Jan, 26 20,28 Apr, 21
1933 18,82 Nov, 28 22,00 Apr,. 27
1934 18.47 Octs B 22427 Apr. 23
1935 a 17,10 Nov, 1 21,956 Mar, 1

a Record for year lncomplete,
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CENTRAL NEW YORK
By A. W. Harrington

Records of water levels have been obtalned on three observation wells
in central New York by the United States Geologlcal Survey in cooperation
with the New York State Department of Conservation. This work 1s under
the direction of A, W, Harrington, district engineer of the Geological
Survey. Observations were begun in August 1933 on the well in Cortland
County and in October 1934 on the wells in Chenango and Delaware Countles,

All three wells are now equlpped wilth automatle recorders.

Shackham Brook well 1

Latitude 42°46'00", longitude 76°01'10", On top of hill about 300
feet upstream from stream-gaging station, 500 feet to left of Shackham
Brook, and about 5 miles north of Truxton, Cortland County. Dug well
lined with three 23-foot sectlions of concrete tile 1 foot in diameter,
Top 1s enclosed in 30-inch conerete tile fitted with hinged wooden cover.
Measuring polnt, palnted mark on top of inslide tile, about 1 foot above
the land surface, which 1s 1,600 feet above mean sea level. Readings
made by measuring distance from measuring point to water surface, Read
weekly Aug. 26, 1933, to June 6, 1935, Stevens water-stage recorder in-
stalled June 6, 1935,

Depth to water level, In feet below measuring point

Depth Deptn Depth
Date to water Date to water Date to water

(feet) (feet) (feet)

Aug, 26,1933 1.97 May 5,1934 1.84 Jan, 12,1935 0,45
27 2.20 12 2.19 19 .

Sept, 2 3,17 19 2,84 26 .58

9 2,55 26 3413 Feb, 2 1.41

16 2,94 June 2 3.55 9 1.60

23 a 2,96 9 3,90 16 .92

30 3.10 16 4,09 23 1.09

Oct. 7 3.51 23 4,15 Mar, 2 1.08

14 4,1 30 4,42 ] «758

21 4.21 July 7 4,60 16 92

28 l.62 14 4,89 23 «80

Nov. 4 1.18 21 5.17 30 73

11 1,49 28 5.44 Apr, 6 83

18 .92 Auvg., 4 5465 13 84

25 +68 11 6403 20 266

Dec. 2 97 18 6.32 27 1,39

9 .79 25 6,56 May 4 75

16 «95 Sept. 1 6,85 11 04

23 .89 8 7.03 18 1,95

30 1.3 156 7.13 25 20,63

Jan, 6,1934 «61 22 5.56 June 1 3.52

13 .84 29 5.15 8 a 2,97

20 21 Oot, 6 4,60 15 3630

Feb, 3 l.12 13 4,70 22 2.47

10 Ice 1,12 20 4,55 29 4,15

18 <91 27 2,05 July 6 3.90

24 1.12 Nove 3 1.35 13 .95

Mar, 3 .73 10 .86 20 1.53

10 .85 17 263 27 70

17 «69 24 «67 Aug, 3 1.30

24 7 Dec, 1 «558 10 2.21

31 .54 8 .95 17 2.48

Apr. 7 «57 15 1,30 24 3.17

14 .52 22 .87 31 3465

21 .72 29 .88 Sept. 7 4,20

28 1,08 Jan, b5,1935 1.42 14 3495

e Estimated.
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Shackham Brook well 1 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Sept.21,1935 3.20 Oct. 26,1935 - 2.74 Nov, 30,1936 0.81
28 3.60 Nov, 2 <97 Dec, 7 1.15
Oct, & 2,32 9 «89 14 «556
12 2,80 16 «70 21 .80
19 3.10 23 .81 28 1.20

Sage Brook well 2

Latitude 42°31'55", longitude 75°25'30". About 50 feet upstream from
stream-gaging station, 100 feet to left of Sage Brook, and about 2.5 mlles
west of South New Berlin, Chenango County. Dug well lined with concrete
tile 21 inches in diameter, 7.5 feet deep. Timber instrument shelter built
on top of well. Measuring point, painted mark on floor of instrument shel-
ter, about 1 foot above the land surface, which is 1,500 feet above mean
sea level, Readings made by measuring distance from measuring point to
water surface, Read weekly Oct. 27, 1934, to July 20, 1935, Gurley water-
stage recorder installed July 20, 1935,

Depth to water level, in feet below measuring point

Depth Depth E Depth
Date to water Date to water Date to water

(feet) (feet) (feet)

Oct. 27,1034 1.73 Mar. 23,1935 l.41 Aug. 17,1935 1.54
Nov., 3 1.50 30 l.41 24 1.91
10 131 Apr, 6 1.50 31 2.10

17 1.31 13 1.45 Sept. 7 1.99

24 1.23 . 20 1.41 1.82

Dec, 1 1,19 27 1.94 21 1,77
8 1.50 May 4 1.40 28 1.85

15 1.62 11 1.40 Oct. 5 1.70

22 1443 18 1.65 12 1.87

29 1.43 25 1483 19 1.96

Jan. 55,1935 1,47 June 1 1.96 26 1.81
12 1.30 8 2,16 Nove 2 1.67

19 1.43 15 2.34 9 1.67

26 1.54 22 1.85 16 1.66

Feb, 2 1.84 29 1.9 23 1.66
9 1.84 July 6 2.40 30 1.66

16 1.72 13 1.48 Dec, 7 1.79

23 1,78 20 1.94 14 1.58

Mar, 2 1,96 27 1.67 21 1.67
9 1.51 Aug, 3 1,72 28 Ice 1.78

16 1,44 10 2,00

Cold Spring Brook well 1

Latitude 42°09135", longitude 75°23'35". About 150 feet to left of
stream-gaging station on Cold Spring Brook, about 1 mile above China
and 2 miles west of Upper Barbourville, Delaware County. Dug well 11ned
with vitrified tile 18 inches in diameter, 12 feet deep, Timber instru-
ment shelter built on top of well. Measurements made with hook rod and
scale and are distances to water surface below zero of hook scale, about
2 feet above the land surface, which 1is 1,540 feet above mean sea level.
Gurley water-stage recorder installed October 24, 1934,

Depth to water level, in feet below measuring point

Depth Depth Depth
Date to water Date to water Date to water

(feet) (feet) (feet)

Oct, 24,1934 7.72 Nov, 22,1934 4,62 Dec. 14,1934 6,75
27 7449 24 3.17 18 7.37

Nov, 3 7.60 Dec. 1 2.87 24 5.12
10 4,18 3 3,11 31 6,87

17 4,56 10 5,78 Jan., 5,1935 7.76
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Cold Spring Brook well 1 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feot)
Jan, 7,1935 4.40 May 5,1935 3.63 Sept. 1,1935 9,05
14 4,47 12 4.50 8 9433
21 5437 19 6463 15 9.65
25 4,97 22 6.88 19 9.86
28 6,20 26 7.23 22 9,94
Feb, 4 7.38 June 2 7.68 29 10,20
11 8.18 9 7,97 Oct, 6 10,48
18 5.03 16 8.20 13 10,80
25 6491 23 8420 20 11.02
Mar., 4 5.00 30 8.61 27 11.23
6 3.43 July 7 8,72 Nov. 3 4,11
11 1.92 14 5.22 10 4.86
18 3,07 16 5.92 17 4.89
21 2,91 21 677 24 6,09
25 346 28 5.54 Dec. 1 5.69
Apr, 1 320 Aug, 4 7.02 8 5,10
7 3,78 11 7.86 15 3.05
14 2.96 15 8,21 22 4,60
21 4,08 18 8.47 29 5.98
28 5491 25 8.75




NORTH CAROLINA '

STATE-WIDE PROJECT
By E. D. Burchard

A program of water-level measurements in observation wells was be-
gun in North Carolina in 1931 by the United States Geological Survey in
cooperation with the State Department of Conservation and Development,
largely through the initiative of Thorndike Saville, chief engineer of
the Department. Twenty-two wells were selec.ted throughout the State in
1931 and 1932, and periodic measurements of the water levels in them were
made by local observers, Thirteen of the wells have since been abandoned.

Three of the nine wells that are still under observation are equipped
with automatic water-stage recorders; the other six wells are measured
about weekly by means of steel tapes or float-tape gages. The wells are
protected against surface run-off and are securely housed, Definite
measuring points have been established, and one or more bench marks have
been set near most of the wells, and these marks have been referred to
the measuring points to avoid loss of the records in case the measuring
points on the well are disturbed.

Records of water levels in eight of the observation wells, together
with the locations and descriptions of the wells, are given in the follow-
ing table, The water levels in each well are expressed in feet above an
arbitrary datum selected for that well., The record of the observation
well at Chapel Hill is not included, Dally water levels are glven for
the Kurfee well at Mocksville, but only monthly water levels are included
in this report for the other seven wells,

The water levels in most of the wells show a seasonal fluctuation
ranging from about 5 to 10 feet. In general the highest levels shown by
the records occurred in the spring of 1933 and the spring of 1935,
Notably high levels also occurred in some wells in the spring of 1934,
but as a rule these were lower than those of 1933 and 1935.

The greatest decline in the water levels occurred in the last half
of 1933, when the lowest stage of record was reached in most of the wells.
This decline was doubtless caused chiefly by deficient precipitation, as
the average precipitation in North Carolina in 1933 was asbout 10 inches

below normal, Throughout the last half of 1934 the water levels were
130
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maintained at stages well above the low levels of 1933, but in the summer
and fall of 1935 they suffered considerable dgcline, In most of the wells
the water levels gtood lower at the end of 1935 than at the beginning of
the year but appreclably higher than at the beginning of 1933.

The daily records of the Kurfee well, at Mocksville, show in detail
the fluctuations of the water level in the well, The lowest stage (2,74
feet) was recorded on January 5, 1932, and the next lowest stage (3,17
feet) in the later part of February 1934, The highest recorded level
(12,76 feet), which was 10,02 feet above the low stage of 1932, was
reached on April 21, 1935. The declines of water level in the well are
mostly gradual, but many of the rises are abrupt and occur without ap-
preciable lag after heavy rains, recorded at Statesville., For example,
the water level rose 0,57 foot in the well on February 13 and 14, 1935,
when a rain of 1,10 inches was recorded at Statesville, and 2,10 feet on
March 12, 1935, when 1,94 inches of raln was recorded at Statesville, On
September 5, 1935, near the end of the growing season, the water level
rose 0,40 foot In response to rain, which at Statesville amounted to 2.77

inches on September 4 and 5.

Kurfee well at Mockaville

On south line of Kurfee property on U. S. highways 64 and 601, ane
block south of court house. Dug well 3 feet in dlameter and 32 feet
deep, Lined with rock; concrete curb and wooden well house; on gently
aloping land about 500 feet south from top of hill, Equipped with a con-
tinuous water-stage recorder. Measuring point, top of instrument shelf,
about 3 feet above the land surface, The arbitrary datum is 33,40 feet
below the measuring point. The water levels are given in feet above thils
datum. United States Geological Survey true meridian bench mark in the
northwest corner of the Mocksville square.

Day Jan. Feb, Mar. Apr. May June July Aug, Sept, Oct, UNov., Dec.
1932
1 2,98 4.83 5,70 7.38 7.89 7,68 7.55 6.05 4.98 3.62 4,41 65,80
2 2,85 4.82 5,72 7.38 7.85 7,67 7.53 6,02 4,93 3.68 4,23 5,80
3 2,80 4.1 5,72 7.39 7.82 7.65 7.46 5,98 4.88 3,56 4.,14 5.83
4 2,76 5.09 5,76 7,40 7,8l 7.64 7.43 5.93 4.85 3,51 4.11 5.87
5 2.74 5.03 5,77 7.43 7.83 7.63 7.37 5.88 4,80 3.47 4,11 5,90
6 2,93 5,02 6,32 7.49 7.84 7,62 7,32 5.87 4.77 3.45 4,18 5,92
7 3.82 65,02 7,83 7.53 7.84 7,60 7.29 5.89 4,73 3.42 4,28 5,95
8 4,91 5.06 6,91 7,57 7.85 7.55 7.26 5.81 4,66 3.37 4.25 5.96
9 5,30 5.06 6,49 7,60 7.88 7,49 7,20 5,77 4.61 3,34 4,76 5.96
10 4,53 5.08 6,36 .61 7,92 7,43 7.13 5,74 4.55 3.30 4,70 5,96
11 4,07 5,12 6,36 .64 7,92 7,39 7,10 5.71 4.49 3.27 4,56 6.10
12 3.85 5,26 6,43 7.66 47,92 8,00 7,05 5.67 4.44 3.23 4.52 7.26
13 3.76 5.40 6,54 7.66 7.91 7.72 7,01 65.63 4.40 3.21 4,52 7,21
14 3.74 5,32 6.62 7.66 7.90 7.64 6.97 5,59 4,35 3,21 4,52 7.65
16 3.77 5.31 6.64 7,67 7,90 7,62 6,92 5.56 4,31 3.21 4,56 7.36
16 3.85 65.32 6,67 7,67 7.90 7.62 6,89 5,53 4.26 3,51 4,60 6,96
17 3.94 5.34 6,73 7,70 7.90 7,62 6.85 5.50 4,20 6,51 4.64 6.87
18 4,04 5.38 6,74 7.72 7.89 7.63 6,79 5.47 4.14 5.21 4.70 6.87
19 4,12 5,40 6,76 7.72 7.87 %7.64 6,69 5.44 4,09 4.40 6,22 6.87
20 4.21 6.42 6.77 7,72 7.86 7,66 6,66 65,40 4,06 4,08 5,72 6.87
21 4,28 5,44 6,79 7,73 7.86 7,67 6.59 5.37 4.03 3.93 5,30 6,92
22 4.37 5.53 V.70 7.U3 787 7.68 6.54 5.32 3.99 3.88 5,19 7.66
25 4,46 5,56 7,32 7,74 .84 7.68 6.48 5,28 3,94 3,87 5,16 B8.36
24 4,52 5,56 7.16 7.75 7.8l 7,68 6.42 b5.26 3,90 3,87 b5.16 B.36
25 4,56 5,57 V.12 7,75 7,79 7.68 6,38 b.22 3,85 3,87 5,17 8,79
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Kurfee well at Mocksville - Continued

Day Jan., Feb,

Mar,

Apr,

May

June

July

Aug.

Sept.

Oct.

26 4,59 5,60
27 4,64 5,65
28 4,66 5.69
29 4.69 5.70
30 4,86 ....
3l 4.86 ....

12 10,05 10,42
13 9.78 10,43

19 10,00 10.88
20 10.00 11.64

3.22 3,18

23 3.18 3,17
24 3,18 3,17

31 3418 sees

7,14
7419
7426
7424
7.24
7.34

11.46
11.45
11,42
11.38
1l.24
1l.24
11,46
1l.47
11.36
11.30
11.23
11.22
11.23
11l.24
11.23
11.07
11.05
11.06
11.07
1l.18
11.31
11.09
11,05
10.99
10,98
11,02
10.98
10.97
10,96
10,92
10.92

4.82
4,41
7461
775
6,54
5472
5.16
4.87
4,78
4,76
4,76
4,78
4.81
4.87
4.91
4,95
4,97
5.02
5,04
5.32
5427
5.22
5.19
5432
5.69
5.45
6,46
7.58
6061
6.18
6,98

7.75
7.74
772
7,72
.73

10.94
10.94
10,93
10,86
10,78
10.82
10,81
10.76
10.73
10.71
10,70
1l.12
10,80
10,79
10,84
10,90
10,91
10,91
10.91
10,90
10.89
10,89
10,88
10,87
10490
10.89
10,80
10.76
10.71
10.67

6439
6.11
6.03
6.03
6.04
8.09
6.15
6.18
9.14
8.24
7.65
7.41
7.31
7.28
7,27
7.95
7.68
7,61
7.61
7.64
7.67
7,69
7.73
7,78
7.80
7.82
7.87
7.88
7.88
7.88

779
7478
776
772
7.69
7,68

10.67
10.67
10,68
10.58
10,70
10.74
10,68
10.68
10.66
10.63
10.58
10.57
10,57
10,57
10,54
10.54
10,52
10.48
10.44
10.44
10,44
10,42
10437
10.34
10.32
10.29
10.26
10.21
10,14
10.21
10.18

7.90
7.95
7.99
8.00
8.00
800
8.00
7.99
7.97
7.97
7.97
7.95
7.94
7.93
8.11
8,06
7.96
7,92
790
7.89
7.87
7.87
7.86
7.83
7.81
7.76
7,73
7.71
7.77
7,93
'7.80

7.67
7,65
7.63
7.60
7457

10.13
10,08
10,06
10,03
10,00
10,00
9496
9.92
9.90
9.84
9.78
9.77
9.74
9.64
9457
9455
9453
9.48
9442
9439
9435
9,30
9.24
9417
9,12
9,09
9.06
9.00
8.95
8.91

771
7467
7.66
776
8,73
8.51
8,37
8431
8.34
8,42
8.49
8.53
8,54
8.55
8456
8.57
8457
8,57
8457
8.54
8,51
8,49
8.48
8.45
8.41
8437
8,33
8,28
8,23
8.19

731

5.19
5.16
5,12
5.08
5.04
5,01

731
7.26
7.22
7.18
7.12
7.05
7.00
6.97
6494
6.90
6,87
6.82
6,77
6.72
6,63
7.25
6492
6,83
6471
6465
6459
6455
655
6452
6.48
6443
6439
6.36
6432
6.27

- 6424

7428
7«27
7423
7e21
7.18
7.14
8,09
8.01
7.62
7.53
7451
7452
7.54
7.56
757
7.58
7.59
7.96
8,47
8.12
8,03
8.03
8,06
8.14
8.58
8,47
8,37
8,36
8.36
9.02
8,71

3,81
377
3.74
3.70
3.65

6421
6,17
6.14
6,10
6,12
6,13
6,08
6,04
6,03
6,02
6,00
5.97
6013
6404
5.98
5.95
5.93
5.91
5.89
5.88
5.85
5.82
5.78
5.75
5.72
5.70
5,67
5.65
5.62
5.58

sses

84,65
8.65
8.69
8,72
8,72
8.72
8.72
8,73
8.71
8.70
8,70
8469
8,60
8.62
8.63
9409
8,86
8.77
8,75
8.74
8,74
8,74
8,72
8.70
8470
8470
8,68
8.64
9.15
8,82

8,69
9.14

9,00
8,93

8.66

cococ.oé
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Kurfee well at Mocksville -~ Continued

Day Jan, Feb., Mar. Apr. May June July Aug, Sept., Oct. Nov., Dec.
1935
1 9,40 9,30 9,86 12,13 12,31 11,13 9,78 8.81 7.65 7.01 5,86 5,50
2 8,85 9,34 9,90 12,04 12,28 11,08 9.73 8,77 7.61 6.98 5,83 5,45
3 8,72 9.43 9,90 12.04 12,24 11,07 9.66 8,73 7.58 6.95 5.8l 5.42
4 8,65 9,40 9.88 12,05 12,18 11,07 9.63 8,71 7.62 6.92 5.77 5.41
5 8,63 9,32 9,80 12,06 12,14 11,03 9,61 8.67 8,02 6,86 5,75 5.39
6 8,68 9,28 9,93 12,17 12,13 10,96 9.59 B8«63 7.99 6,82 5,71 5.37
7 8,74 9.21 9.96 12,23 12,11 10,90 9,54 B8.61 7.72 6,78 6.65 5.32
8 8,78 9,22 9.88 12,47 12,03 10.88 9,53 8.57 7.63 6.75 6.16 5,31
9 9.29 9,26 9,77 12,24 11.98 10,84 9.54 8,52 7.62 6.72 5,82 5.39
10 9,16 9.32 9,78 12.16 11.96 10,80 9,66 8,48 7,63 6.68 5,70 5,34
11 9.09 9,27 9.86 12,14 11,93 10,77 9,47 B8.45 7.58 6463 5.65 5,29
12 9,01 9.21 11,96 12.18 11,88 10,72 9.42 8,40 7.57 6.56 5,63 5.38
13 9,02 9,86 11,36 12,19 11,86 10,65 9.41 8,36 7.57 6.50 6.54 6,48
14 9,07 10.43 10,94 12,14 11.84 10,60 9.38 8,33 7,56 6,46 6,07 5.97
15 9,06 10,40 10,86 12,14 11,78 10,55 9.34 8.28 7.54 6,43 5.81 5.55
16 9.08 9,96 10,89 12,13 11,72 10,50 9,30 8,22 7,56 6.36 5.74 5,46
17 9,10 9,91 10,94 12.08 11,70 10,45 9,23 8,18 7.47 6.33 5,73 5.34
18 9,08 9.88 10,92 12,05 11,64 10,41 9,18 8,16 7.44 6,32 5,72 5,32
19 9,04 9,91 10,95 12,03 11,59 10,38 9,15 8,12 7,41 6,30 5,71 5,31
20 9,04 9,92 11,03 12,00 11,60 10,35 9.14 B8.09 7.39 6.26 5.70 5,30
21 9,07 9,92 10.98 12.76 11.64 10,30 9,13 8,17 7.35 6,23 5,69 5,28
22 9,32 9.80 10,92 12,59 11.54 10,28 9,11 8,08 7,30 6,19 5.68 5,27
23 9,55 10,04 10,89 12,50 11,49 10,19 9,08 8,02 7,26 6,16 5.65 5,27
24 9,39 9.96 10,89 12,52 11,54 10,12 9,05 7.98 7,21 6.12 5,60 5.25
25 9,30 9,97 11,64 12,52 11,46 10,07 9,02 7,93 7.18 6,07 5,58 5,24
26 9,30 10,10 11.60 12,49 11,36 10,03 8,98 7.90 7,15 6.05 5,57 5,24
27 9,30 10,06 11,37 12,48 11,32 9,97 8,94 7.88 7,14 6.03 5.55 5,22
28 9,28 9.88 11.40 12,46 11,28 9,92 8.92 7.83 7.12 6.02 5.68 5,21
29 9429 ..... 11.35 12,42 11,26 9,87 8,91 7,79 7,09 6.02 5,70 5,20
30 9430 ...0s 11,38 12,40 11,25 9.83 8,86 7.75 7.04 5,94 5,56 5,19
Bl 9430 cevee 11a72 sevee 1120 soaee 8484 T7.69 .eee 5489 .ees 5,16

Freuhler well, at Roanoke Raplds

In rear of warehouse on property of Mr. Freuhler, 500 feet north of
U. S. Highway 158 and half a mile west of Seaboard Alr Line Rallway station,
at a sharp turn in the road. Dug well 15 feet deep, lined with terra cotta
plpe that extends 2 feet above the land surface; In a shallow swale several
acres in extent, The well is covered, and the surface dralnage 1s away
from the well., Equipped with a continuous water-stage recorder., Measuring
point, top of instrument shelf, about 2% feet above the land surface. The
arbitrary datum 1s 15 feet below the measuring polnt., The water levels are
glven In feét above this datum, Three bench marks set iIn nearby objects
and referred to measuring point by instrumental levels.

Water levels in the Freuhler well, at Roanoke Rapids,

expressed in feet above the arbltrary datum

Water Water Water Water
Date  1ove1 Date  jovel Date  jovel Date  3ovel
1932 1933 1934 1935
May 1 5.17 Mey 1 8.04 Apr., 1 7.28 Mar, 1 7.23
June 1 4,46 June 1 7.59 May 1 7e14 Apr, 1 8450
July 1  4.37 July 1 6,38 June 1 7,02 May 1 8473
Aug, 1 3.62 Aug., 1 6,57 July 1 6.09 June 1 7,07
Sept. 1 3.17 Sept. 1 5.66 Aug, 1 6,18 July 1 6,03
Octs 1 2.49 Octs 1 4,9 Sept. 1 5,51 Aug, 1 7439
Nov, 1 2,98 Nov. 1 4, Oct, 1 5,91 Sept. 1 6.70
Dec. 1 4,12 Dec, 1 3,45 Nov, 1 5,02 Octse 1 750
1933 1934 Dec., 1 6466 Nove 1 6033
Feb, 1 7613 Jan, 1 2.82 1935 Dec. 1 6.35
Mar, 1 7.41 Feb, 1 2,45 Jan, 1 5,87 31 5,95
Apr, 1 7453 Mar, 1 3.45 Feb, 4 6.40
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Holt well, at Haw River

In front yard of J, W. Thompson residence on south side of Haw
River--Graham highway, a quarter of a mile west of the Haw River. Dug
well 7 feet in diameter and 61 feet deep, lined with brick and com-
pletely housed. Equipped with a float-tape gage. Measured about weekly.
Measuring point, top of timber sill over well, about 4} feet above the
land surface. The arbitrary datum is 33,50 feet below the measuring
point, The water levels are given in feet above this datum. Two bench
marks have been set in nearby objects and referred to measuring polnt by
instrumental levels,

Water levels in the Govenor Holt well, at Holt River,

expressed in feet above the arbitrary datum

Water Water Water Water
Date level Date level Date level Date level
1932 1933 1934 1935
June 16 7.65 Apr., 4 6.90 Feb, 5 2.24 Jan, 7 7647
July 6 6.23 May 9 6,06 Mar, 13 3.78 Febe 4 7.56
Aug, 9 3,98 June 1 4,90 Apr, 10 9,08 Mar. 6 6,97
Sept. 6  3.27 July 3 3.68 May 8 5,32 Apr, 3 11,83
Oct, 4 3,00 Aug, 1 3.46 June 5 7.52 May 12 9.52
Nove 4 3.16 Sept. 6 3,40 July 16 5.67 June 1 9,48
Decs 5 5,01 Oct. 4 2,98 Aug. 23 4,98 Aug. 24 3450
1933 Nov. 1 2,98 Sept. 4 4,09 Sept. 4 3448
Jan, 3 9,74 Dec, 1 2460 Oct. 8 B.74 Oct., 9 3.40
Feb, 8 7.60 1934 Nove 7 4,29 Nov. 18 4,30
Mar. 7 8,94 Jan, 1 2451 Dec. 3 7.52 Dec. 19 5.09

Fishdam well, near Northside

On the bottom lands on the left bank of the Neuse River, half a mile
above Fishdam Bridge, 60 feet south of old Fishdam Plantation house, and
2 mlles west of Northside, about 1 mlile downstream from point where U Se
highway 15 crosses the Neuse River. Dug well 4 feet in diameter and 25
feet deep, lined with rock and poorly covered. Flooded by river occasion-~
ally. Equipped with float-tape gage and measured about weekly., Measuring
point, nail head in timber at side of well., The arbitrary datum is 15
feet below the measuring point. The water levels are given in feet above
this datum, Three bench marks have been set in nearby objects and re-
ferred to the measuring point by instrumental levels.

Water Water Water Water
Date level Date level Date level Date level
1932 1933 1934 1935
July 2 7.05 June 3 5,42 Apr. 1 7.97 Feb. 4 8,50
Aug. 2 3467 July 1 3485 May 6 7.68 Mar. 4 8,00
Sept. 3 3.00 Aug, 6 3430 June 3 785 July 1 5,62
Oct, 1 2050 Sept. 2 3.87 July 8 5452 Aug., 5 6426
Nove B 4,30 Oct, 9 2,63 Aug, 5 6.50 Sept. 2 4,26
Dec. 3 7.45 Nove 5 2.30 Sept. 3 6,60 Oct, 7 4,97
1933 Dec, 11 2,40 Oct, 1 7.78 Nov., 4 4,31
Feb, 3 9.90 1934 . Nov. 5 5,45 Deces 2 6.68
Mar. 5 8.67 Jan, 7 1,82 Dec, 10 9.52 25 7,98
Apr. 1 8.20 Feb, 4 1.84 1935
May 15 7.32 Mar, 11 5.59 Jan, 7 8,52

Alston well, at Cockrell Bridge, near Nashville

Half a mile north of Cockrell Bridge ‘over the Tar River, 60 feet
east of State highway 58, and to right of small house. Dug well 30 inches
in dismeter and 25 feet deep, lined with tile, timber box over the well,
Equipped with a float-tape gage, which is read twice a week, Measuring
point, indicator on float-tape gage. The arbitrary datum is 25,31 feet
below the lndicator of the float-tape gage, or 23.40 feet below the top
of the instrument shelf, which is about 2 feet sbove the land surface.
The water levels are given in feet above this datum. No bench marks,
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Water levels in the Alston well, at Cockrell Bridge, near Nashville,

expressed in feet above the arbitrary datum

Water Water Water Water
Date level Date level Date level Date level
1932 1933 1934 1935
Aug. 6 8,66 Aug. 2 9,93 June 2 11.84 May 1 13,92
Sept. 4 10.63 Sept. 2 8,86 July 4 12.62 June 1 13,54
Oct. 1 6459 Oct, 4 7.62 Aug, 1 1l1l.48 July 3 10,70
Nove 2 6.56 Nove 1 6456 Sept. 1 13,00 Mg, 3 12,72
Dec. 3 8,79 Dec, 2 5,80 Nov, 3 10,96 Sept. 4 11,92
1933 1934 Dec, 1 12,46 Octs 2 12,03
Jan, 3 13.45 Jan, 3 5,51 1935 Nove, 2 10.29
Apre 1 13613 | Febe 3 5,49 Jan, 2 13,92 Dec, 4 10,99
May 3 12,95 Mar, 3 5,562 Feb., 6 13,55 28 12,00
June 3 1l.42 Apr, 4 9.42 Mar, 2 13,74
July 1 9.85 May 2 12.45 Apr, 3 13.54

Brick pit near Goldsboro

Opposite house of Mary Teachey Moores, on property of Borden Brick
About 3% miles gouth of

& Tile Co., 200 feet east of U, S. highway 117.
Open abandoned borrow pit of brick plant about 3 acres in ex-
No surface inflow except when the Neuse River, 200 yards to the

Measuring point, enamel-sgcale staff gage.

Goldsboro.

tent,

weat, overflows into the pit.

The staff gage 1ls set so that the zero mark on it is 12 feet above the

zero datum of the nearby gaging station on the Neuse River,

The water

levels are given in feet above the arbiltrary datum or zerc mark on the

staff gage in the pit.

Water levels in the brick pit near Goldsboro,

expressed in feet above the arbitrary datum

Two bench marks have been set in nearby objJects
and referred to the staff gage by instrumental levels,

Water “Water Water Water
Date level | Date level Date level Date level
1932 1933 1934 1935
June 1 330 May 6 4,88 Apr. 7 1,562 Mar, 3 5.18
July 2 2.82 June 2  4.28 May 4 2,18 Apr. 6 4,74
Aug, 6 2,12 July 8 3.24 June 2 2,20 May 4 4,44
Sept. 3 1,62 Aug. 5 2.62 July 7 3440 June 1 3e72
Oct. 1 1,22 Sept. 2 2,56 Mg, 4 5,08 July 6 2.92
Nove 6 1,30 Octs 7 2,00 Septs 1 4,24 Aug, 3 3410
Dece 3 2,08 Nove 4 1,54 Oct, 8 3,94 Sept. 7 2.96
1933 Dec, 2 l.22 Nove 3 2,22 Oct. 5§ 3.68
Jan, -7 3442 1934 Dec, 1 2.92 Nov. 2 3,04
Febe 4 4,04 Jan., 6 .90 1935 Dec, 7 2466
Mar. 4 4.70 Febe 17 .72 Jan, 5 (1) 28  3.26
Apr. 1 4,30 Mar, 3 78 Feb., 2 5.66

1 Over gage.

Huffine well, at Huffine's mill, near Gilbsonville

Half a mile south of Huffine's mill, at northeast corner of road
intersection, about 6 miles northwest of Gibsonville, Dug well 18 inches
in diameter and 36 feet deep, lined with terra cotta pipe and covered
with a well house, Equipped with a float-tape gage that is read at ir-
regular periods. Measuring point, center of board across top of well,
The arbltrary datum is 37.02 feet below the measuring point. The water
levels are given in feet above this datum. Three bench marks have been
iet in nearby objects and referred to the measuring point by instrumental

evels,
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Water levels in Huffine well, at Huffine's mill, near Gibsonville,

expressed in feet above the arbltrary datum

Water Water Water Water
Date level Date level Date level Date level
1932 1933 1934 1935
Aug, 2 3.2 May 1 6ed Mar, 7 9.0 Jan, 12 5.1
Sept.1l2 3.2 June 2 7.3 May 1 8.8 Feb, 8 4,9
Octe 1 2,8 July 14 7.3 June 7 4.7 Mar, 14 7.4
5 7.2 Mg, & b3 July 5 be4 Apr. 11 4,3
Nove 5 6.4 Sept. 2 4.9 Aug. 4 5.2 May 8 7.1
Dec, 2 7.1 Oct, 28 3.5 Sept. 1 4.6 June 7 7,9
1933 Nove. 13 6.8 Oct., 4 5.2 July 1 6.4
Jan, 3 9.1 Dec. 1 6.7 Nov. 16 4.1 Aug. 27 6.7
Feb, 8 6.9 1934 Dec, 3 5.2 Sept.20 6.2
Mar, 13 6.8 Jan., 7 4.6 Dec. 15 b5eb
Apr. 13 4.1 Feb, 5 4.9
Baldwin well, at Blantyre

On west side of Baldwin's house, at crossing of U, S. highway 64

near Blantyre, about 200 yards west of the depot.

dismeter and 41 feet deep, lined wlth rock, curbed and covered.

ped with float-tape gage and read daily.

Dug well 5 feet in

Equip-

Measuring point, top of nail

driven in side of timber well cover near trap door, about 1 foot above

land surface.

The water levels are given in feet above this datum,
have been set in nearby objects and referred to the measuring point by
instrumental levels.

Water levels in the Baldwin well, near Blantyre,

expressed in feet above the arbitrary datum

The arbitrary datum 1s 41 feet below the measuring point.
Two bench marks

~ Water Water Water ~Water
Date level Date level Date level Date level
1932 1933 1934 1935
July 15 9.46 Mar, 1 11.28 Oct, 19 6436 June 1 9437
Aug., 1 8,98 Apr. 1 11,86 Nov. 16 6.53 July 1 9.00
Septe 1 8,47 May 1 11.94 Dece 1 6461 Auge 1 7,73
Oct, 1 7.89 June 1 11,93 1935 Sept. 1 6,75
Nove 1 7«53 July 1 10.89 Jan, 1 6496 Oct. 1 6.43
Dec. 1 7.95 Aug. 1 9.26 Feb, 1 7.38 Nove 1 5.53
1933 Sept. 1 7.91 Mar, 1 8.06 Dec, 11 5,72
Jan, 1 9.17 Octs 1 6.94 Apr., 1 8,68 31 5482
Feb, 1 10.40 May 1 9,12

DEEP RIVER AREA OF SOIL CONSERVATION SERVICE

An observatlon-well program was started in the Deep River area, in

Guilford, Forsyth, and Randolph Counties, near High Point, N. C., during

the summer of 1934 by the Geological Survey in cooperation with the Soil

Conservation Service, as part of a national soil-conservation program.

total of 28 wells have been measured, 4 of which, however, have been

abandoned.

The wells in this area are all dug wells.

Wells 1, 2, 4, 10, and

15 are cased with tile; wells 5, 6, 14, 1%, 21, 23, and 27 with loose

rock; and wells 7, 8, 12, 13, 18, 19, 20, 24, and 25 with brick.

wells range in depth from about 11 to 54 feet.

The

They penetrate the

A
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weathered granite and assoclated rocks of the Pledmont Plateau, They are
water-teble wells, unaffected by heavy withdrawels, The depth to water
level in the different wells ranges from about 5 to 50 feet, As a rule
the measuring point is the edge of a hole in the platform covering the
well, ‘

Weekly measurements have been made by members of either the Geo-
logical Survey or the Soll Conservation Service. A total of 1,750
measurements have been made from the begimning of the program to Janumary
1, 1936, of which 1,190 were made during the year 1935 -- an average of
51 measurements to the well for the year. Only the records of measure~
ments that were made nearest to the first of each month are given in the
following table, The method of expressing the results of the measurements
is explained in the introductlion to this report. An automatic water-stage
recorder has been maintained on well 1 sinece July 1934, and two others
have been in contimuous operation but have been shifted from well to well
in order to get contlnuous records for short periods on all the wells,

The monthly averages of the water levels in the observation wells in
this area show a fluctuation during 1935 of about 4.5 feet., The maximmum
fluctuation in any of the wells was about 16 feet and the minimum about
0,5 foot. As a rule the relatively deep wells fluctuated less than the
shallow wells., On April 2, 1935, the water levels reached theilr highest
stage for the year, the average being 2,85 feet higher than on December 3,
1934, From April 2 to November 29 they declined an average of 4.44 feet,
On December 27 the water levels stood about the same as during November,
but by January 3, 1936, the average of the levels was 2,74 feet higher
than the average on November 29 and 1,77 feet higher than the average on
January 8, 1935, The second table shows that in several of the cbser-
vation wells the water levels fluctuate greatly. The rise in some of
these wells just prior to Jamuary 3, 1936, appears to have been espe-
clally great, Further study must be made of these wells and the char-
acter of the materlial through which they extend, together with their
weekly records and the dally preclpitation, before the asignificance of
thelr fluctuatlons can be fully understood.
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Wells in the Deep River area in Guilford, Forsyth,

and Randolph Counties, N. C.

(The depth to the water level given in the next to last columm is the
depth below the measuring point on Jan. 1, 1935,
measuring point, glven in the last colummn, is its helght with reference
to the arbitrary datum.)

The height of

the

Depth Helght
of

to

Well Owner and location Depth  Dismeter water measuring
no, (feet) (inches) 1level oint
(teet) ireet)
1 M, L. Willard, Deep River
church 30 24 27,50 37.50
2 Lindale Dairy Corporation,
near High Point 39 18 284,76 38,76
4 W, O, Atkins, near Colfax 34 18 32.856 42,85
5 Isaac Tonkins, Groomtown 54 48 47.15 b57.15
6 D. G, Berry, near Provldence 32 38 18.23 28.23
7 E. J. Welch, near High Point 28.5 34 23467 33457
8 Welch place, 1304 E. Lexing-
ton Ave., High Point 34 32 27.64 37.64
10 W. F, Beason, near Cedar
Square Church 30 20 27.00 37.00
12 John Blalr estate, 1 mlile SE.
of High Point 37 30 37.10 47,10
13 Blair's dairy, 1 3/4 miles
SE. of High Point 3645 36 35.34 45,34
14 Clodfelter's dailry, 2 miles
SE. of High Point 23,5 24 19,00 29,00
15 C. C, Robbins, 2% miles SE,.
of High Point 11 18 5.00 15,00
17 C. W, Flelds, 24 miles NW,
of Climax 40 36 22,50 32,50
18 Federal transient camp, 1/2
mile SE. of Kernersville 22,5 30 22,73 32,73
19 W. C. Michael, 1/2 mile S.
of Kernersville 48 36 46.47 56,47
20 Dr, Bush, Archdale 27 30 24,30 34,30
21 J. W. Young, 2% miles W, of
Randleman 31 24 28,00 38,00
23 Mra, Lonnie Pugh, New Salem 48,5 30 46,00 56400
24 H, L, Miller, 2% miles SW,
of Trinity 31 22 11,00 21,00
25 J. S, White, 1} mlles S, of
Trinity 36 36 29,00 39.,00
27 Walter Lambeth, 4 miles SW.
of Trinity 27 18 24,40 34,40

Water levels in wells in the Deep River area in Guilford, Forsyth,
and Randolph Counties, N, C,, in feet above the arbitrary datum

Date 1 2 4 5 6 7 8 10
1934
De;§353-7 9,75 8.57 10.16 10.05 7.07 10,10 9.33 9,04
Jan. 8 10.26 10.00 10,06 9.92 7.70 9,99 10,34 10.24
Jan, 29-30 10,56 9.66 vevse 9.89 B8.45 9.92 10.87 10.54
Mar., & 10,85 10.40 10.56 9.98 9.70 9.80 11.48 11.54
Apr. 2 12,16 11.14 11,01 10,09 17.41 10.32 15.,40 12.29
Y 12,37  11l.94 11.51 10.38 14.43 11,37 15,11 13,79
June 3 12,17  12.32 12,11 10.47 12.35 10,82 14,06 13.65
July 1 10,12  12.11 12,33 10.49 6.97 10,62 12,78
29 10,31 12.14 12,20 10.53 5.20 10,49 12.84
Sept. 2 9,36 11,62 11,72 10.41 2.52 10,31 11,31
30 9.33 11.50 11.27 10.32 2.13 10,30 10,77
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Water levels in wells in the Deep River area ~ Continmed
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Date 1 2 4 5 6 7 8 10
1935
Nov. 1 8,81 10,88 10,74 10,17 1.00 10,17 9.94 7.06
29 9,02 10,51 PR, 10.13 2,06 10,09 casen 7.086
1936 .

Jan, 3-4 12,59 10,27 10,62 10,67 17.28 10,74 13.48 8,04
Date 12 13 14 15 i 18 19 20
1934

Dec., 3=7 0.26 9.64 9.97 11.76 9,98 0.83 9.09 cecne
1935

Jan, 8 0,08 10,05 10.10 11,21 10,23 10,02 10,02 10,13

Jan, 29-30 10,35 10,45 10,26 10,04 10,71 10,12 10,01 10,50

Mar, 5 10,75 10,52 10,94 9,561 11.69 10.40 10,15 11,15

Apr, 2 11.31 11.22 12,74 12,76 14.95 10.96 10,31 11,85

cevee ceces 13,04 11,01 14,07 11,26 10,45 12.46

June 3 12,26 11,98 eeses 11,39 14,22 11,50 10,75 12,73

July 1 11,62 11,37 11,94 7.61 11,54 11,29 10,93 cseee

29 11,71 11.11 11,47 9,56 10,23 10,98 11.05 esees
Sept. 2 10,92 10.48 10,75 6.14 8,46 10,42 11,06 11,32
30 10.62 10,06 10,32 6.14 7.66 10,05 10,99 10,83

Nov., 1 9,94 9.59 9.82 4.84 6,52 9.62 10,81 10,21
- 29 9.69 9.09 9.60 5.65 5.92 ceses 10,62 9.84
1936

Jan, 3-4 9.50 8,91 10,88 13,27 11.06 9048 PR 9,72
Date 21 23 24 25 27  Average
1934

Dec, 3=7 coece cesce 9.52 cesee 12,73 9.75
1935

Jan, 8 cesee vseee 11.58 seees 10,42 10.13

Jan, 29-30 9,70 10,14 10,70 9.46 10,56 10,14

Mar., 5 10,34 9,37 10.88 8,94 11.31 10,51

Apr, 2 12,18 13.95 16,40 12,06 14,19 12,60

30 11,68 11.76 11.99 12.49 11,78 12,25

June 3 11,57 12,05 8,42 11,69 10,39 11,85

July 1 9.88 12,04 5,92 10,67 9.72 10,563

29 9,60 12,00 4,77 10,08 10,34 9.83
Sept. 2 7.84 11,39 3.63 9,10 8.42 9030
30 7.70 10.88 2.92 8,69 5.88 9,01
Nov, 1 6,70 10,11 2,15 8,01 8.17 8,34
29 7 39 9.64 2.18 7.86 10,69 8.16

1936
Jan, 3=4 15,65 14,51 cssse 8,07 21,31 11.90




OKLAHOMA
STILLWATER CREEK AREA OF SOIL CONSERVATION SERVICE

An observation-well program was started in the Stlliwater Creek
area, near Stillwater, Oklahoma, in the spring of 1934 by the Geological
Survey in cooperation with the Soll Conservation Service as part of a
national soil-conservation program, This area is located in the South-
Central Paleozolc ground-water province, A total of 17 wells have been
measured, * Two of these wells have since been abandoned, but weekly
measurements have been made on the others by members of elther the
Geological Survey or the Soil Conservation Service, A total of'1,285
measurements have been made from the beginning of the program to Jan-
uary 1, 1936, of which 650 were made during 1935 -- an average of 50
measurements to the well during the year. A water-stage recorder has
been in operation on well 17 since the beginning of the program, .

The wells are in an area of gentle topography and penetrate thin
alluvium or shaly or sandy rocks of lower Pgmian age., They range in
depth from 21 to 47 feet and I1n dlemeter from 6 to 8 inches, They are
all drilled except well 17, which is dug. All but two are cased with
galvanized iron; well 11 is uncased, and well 17 1is cased with rock.
They range from about 5 to 40 feet in depth to water level, At each
well two 4 by 4 inch posts were driven to a solid foundation, and a
4 by 4 inch cross bar was bolted at the top of these upright posts, and
a sharp-edged iron plate was fastened to the cross bar to mark the meas-
uring point. A bench mark was placed mear each well, and the meapuring
point was instrumentally tied to it, but mno attempt has been made to
determine the altitude of the measuring points with respect to sea level.
Only the records of measurements that were obtained nearest to the first
of each month are given in this report. The method of expressing the
results 1s explained 1in the introduction.

On June 2, 1934, the water levels in the cbservation wells stood on
an average 10,77 feet above the arbitrary datum planes., They gradually
declined during the growing season, which was also a period of low rain-
fall, and by August 31, 1934, they were down to an average of only 8,74
feet., The rainfall amounted to about 7.5 inches in September, 1,68 inchea
in October, and about 4 inches in November; responding to this rainfall,
the average of the water levels rose to 9.68 feet by the end of September

and to 10 feet by Jamuary 1, 1935.
140
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Rainfall of only 0.78 inch In December 1934 and 0,72 inch In January
1935 permitted the water levels to decline slightly during Jamiary, but
they showed a small recovery in February, which had 1,18 inches of raln,
The ralnfall amounted to 3.20 inches In March, 2.00 inches in Aprll, and
3.59 inches in May, The water levels, In response to thls rainfall,
reached an average of 11,25 feet by July 1, In July the rainfall was
less than half an inch, and the water levels declined sharply. There was
a rainfall of 2,67 inches In August, 2,50 inches in September, 1,87
Inches in October, and 2.96 Inches In November. This ralnfall was essen-
tlally requlred to supply the demands of the vegetatlon to replenish the
soll moisture, with the result that the water levels contlnued to decline
until the early part of December, The water levels averaged 9,19 feet
on December 2, but in December there was 1,67 Inches of ralnfall, and by
December 30 the water levels rose to an average of 9,43 feet, Thus the
average was 0,58 foot lower at the end of 1935 than at the beglnning of

the year.

Wells in the Stlllwater Creek area, in Payne County, Okla.

(The depth to the water level glven 1n the next to last column 1s the
depth below the measuring point on Jan, 1, 1935, The helght of the
measurling point, given In the last column, 1s 1ts helght with reference
to the arbitrary datum.)

Depth Helght
to of

Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) 1level oint
(feet) ?feet)
1 TUnknown oll company; SW%
sec, 15, T, 19 N.1 R. 4 E, 21.1 8 5445 15445
2 J. F, Gllchrist, NW3 sec, 36,
T, 20 N,, R, 3 E. 36.2 6 7.85 17.85
3 V, D, Hesser, NW; sec. 23,
T, 20 N,, R. 3 E. 26,8 6 8,47 18,47
4 W, 0. Snyder, NW; sec. 2,
T. 19 N., R. 3 E 3349 6 22.21 32.21
7 Charles Focht, NW: sec. 20,
T, 19 N., R. 3 E. 30.3 6 22,09 32,09
9 Owner unknown, SWi sec. 21,
T, 20 N., R, 2 E, 40.8 6 23,47 33,47
11 May Jetterman, NW} sec. 10,
T. 19 N., Ro 1 W &l.1 8 26,16 36416
12 Mrs, Martie Edwards, NE%
sec. 13, T. 19 N., R. ! W. 44,7 6 33479 43,79
13 Erma T. Pool SWi sec, 23,
T, 19 N,, k. 1°E. 47.0 7 26.64 36,64
14 E, C, Parks, NW} sec. 35,
T, 19 N., R. 2 E, 40,4 6 18.00 28,00
15 Lovell Brothers, NE} sec. 35,
T, 19 N., Rs 3 E. 44,8 6 40,12 50.12
17 R. J, Haskett, NE} sec, 12,
T, 19 N,, R. 1 E. 20.5 24 11,20 21,20

77056 O—36——10
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Water levels in wells in the Stillwater Creek area, in Payne County,

Okla., in feet above the arbitrary datum

Date 1 2 3 4 7 9 11
1934
June 2 9.04 10.74 11.09 12.46 11,23 10,06 sosss
30 8,54 10.40 9.85 11.26 10.12 10,02 ecose
July 28 8.16 9.92 8.50 10.10 9,34 9.43 coren
Aug. 26-31 7.87 9,51 7.68 9,13 8,95 9.29 coses
Sept .29 8.66 9.75 9.52 9,14 9,06 9.57 10,10
Nov, 3 8,97 9.57 8.80 8,91 9.28 9.99 10,56
Dec, 1 10,31 9,76 10.42 9,56 9.34 9.89 10.19
29 10,02 10,00 10.01 10,01 9.99 10,02 10,06
1935
Feb, 2 9.96 10,07 9.46 10.17 9,97 9445 9.27
Mar, 2 10,33 10.14 9.87 10,34 10.50 9.22 9.55
30 10.86 10.42 12,05 11.28 11,12 9.24 9,95
Apr, 27 10.48 10,50 11.23 11.80 11.24 9,47 10.16
June 1 10,65 10,57 11,42 12,08 11.53 10,11 10,24
July 1 11.16 10,82 12,01 13,16 12,93 10,46 10.77
9.84 10.587 10,12 12,32 11,90 10.49 10,87
Sept. 3 9,83 9.82 7.35 10.68 10,31 9.82 10,79
9,31 9,66 6,79 10,01 9,76 9,54 11.08
Nov, 4 9.21 9.43 6.62 9.62 9.28 9.44 10.81
Dec, 2 9,46 9.53 6431 9,74 8,78 9.25 10,06
30 9.70 10,10 6,67 10,03 9.15 9.32 10.12
Date 12 13 14 15 17 Average
1934
June 2 10,77
30 10,03
July 28 9,25
Aug, 26-31 8,74
Sept.29 eoves 9,68
Nove 3 cevee 9.77
Dec, 1 9,64 9,96
29 10.00 10,01
1935
Feb., 2 10,08 9,76
Mar, 2 10,28 9,99
30 10.91 10.49
Apr, 27 11,11 10,49
June 1 11,51 10,75
July 1 11,72 11.25
9.84 10,61
Sept, 3 9.25 9,91
8,50 9,56
Nov, 4 9.53 9,41
Dec., 2 9,87 9.19
30 9.17 9.51 9.57 10.08 9,43




OREGON
By Arthur M, Piper

Before 1935 there was no continuing regiénal program of water-level
measurements in Oregon; rather, measurements had been made for a year or
two in a few widely separated districts and then discontinued. Concurrent
data for two or more districts are not available,

In the autumm of 1935 a small beginning was made on a continulng
program of water-level measurements in the semiarid region east of the
Cascade Mountainsj this is being accomplished through cooperation between
the United States Geological Survey and the Oregon Water Regources Depart-
ment, Groups of former observation wells have been reestablished in
three districts, Also, through a project of the Works Progress Admin-
istration, seven water-table wells have been constructed in one distriet
to be used exclusively for measurements of ground-water levels. The
project is belng contlnued in 1936 to afford measurements at similar
wells in at least three additional dlstricts. The data from this reglonal
program in 1936 are reported below for the respective districta.

PUBLISHED DATA

Rusaell} in describing general geologic and hydrologic conditions
in southeastern and central Oregon, gives a few general statements as to
artesian head but does not list aspecific measurements,

In 1906-7 Waring made reconnaissance surveys of ground-water condi-
tions over an extensive area on the high semiarid plateau of southeastern
Oregon., He reports single measurements of depth to water to the nearest
whole foot as followa:2 For the Christmas and Silver Lake Valleys, in
36 wells and teat holes that range in depth from 10 to 247 feet and in
submergence from half a foot to 198 feet; for the Harney Basin, in 52
wells; and for the Alvord Valley, in 11 wells, It is inferred that the
meagurements were made with respect to the land surface. None of the

measurlng points were tled in by instrumental leveling,

1 Russell, I, C., Preliminary report on the geology and water re-
sources of central Oregon: U. S, Geol, Survey Bull. 252, 138 pp., 19056.

2 Waring, G. A., Geology and water resources of a portion of south-
central Oregon: U, S. Geol. Survey Water-Supply Paper 220, p. 64, 1908;
Geology and water resources of the Harney Basin region, Oregon: U. S.
Geol, Survey Water-Supply Paper 231, pp. 58-59, 76-76, 1909,
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Si:earns3 1lists the reported depth to water in 26 wells of the Middle
Deschutes River Basin and shows the form of the water table with respect
to sea-level datum by a contour map, With two exceptions the measurements
of depth to water are listed to whole feet. In depth, the wells range
from 18 to 1,690 feet; in submergence, from & to 1,033 feet,

In describing the hydrology of the Dalles region of north-central
Oregon, Pipt-zr4 gives water-level data for 46 wells, comprising from one
to three measurements in each of 18 wells 1n 1930, and reported single
depths to water in 26 wells additional., These wells range in depth from
10 to 1,710 feet; in submergence from 1 to 1,620 feet. Supplemental data
are given for three critical wells, as follows: (1) In the 4-year period
1926-30, 92 determinations of water level were made in the municipal well
at The Dalles,5 largely by the city water commission. In addition a
water-stage recorder was maintained on this well by the United States
Geological Survey through most of June 1930, This well taps the regional
zone of saturation, Its water level has been shown to respond faithfully
to changes in barometric pressure. (2) In 1930, 121 determinations of
water level were made in a relatively deep irrigation well operated by
the Cherry Hill District Improvement Co.6 This well is on a high dis-
sected terrace and taps perched ground water, (3) From January to Septem-
ber, 1930, 28 water-level determinations were made in an irrigation well
owmned by R, F, Kelley;'7 this well also taps perched ground water, At
these three critical wells the altitude of the measuring point with
respect to sea-level datum is known from spirit leveling by the city
engineer,

UNPUBLISHED DATA

Willamette Valley.--In 1928-29 the Unlted States Geological Survey
and the Oregon Agricultural Experiment Station collaborated in a recon-
naigsance of ground-water conditions in the Willamette Valley of western
Oregon. About 1,400 determinations of ground-water level were made as
follows: In 269 wells, once or twice during the 2-year period; in 37
wells, monthly from September 1928 to July 1930; 1n one well, dally from
December 1928 until June 1930, Water-stage recorders were maintained

3 Stearns, H, T., Geology and water resources of the Middle Des-
chutes River Basin, Oreg.: U, S. Geol. Survey Water-Supply Paper 637,
pp. 188-189, 1931,

4 Plper, A. M., Geology and ground-water resources of the Dalles
region, Oreg.: U, S. Geol, Survey Water-Supply Paper 659, pp. 170-183,
1932.

5 Idem, p. 159.

6 Idem, pp. 153-155,

7 Idem, p. 153.



WATER LEVELS AND ARTESIAN PRESSURE, 1935 145
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at three of these wells for terms of 10 to 21 months. These wells range
in depth from 6 to 540 feet, but few of them are more than 150 feet deep.
Most of them show the level of the main water table, but some tap perched
water and others tap confilned water,

In 1935 the United States Englneer Department established 113 obser-
vation wells in the valley, including 32 wells in which water levels had
been determined by the Geological Survey in 1928-30, Water-level determl-
nations have been made weekly by the Englneer Department in these wells,
beginning in October 1935; altogether about 1,100 determinations were
made by the end of that year, The following records for 12 typical wells

compare ground-water levels In 1928, 1929, and 1935:

Water levels in typical wells of the
Willamette Valley, Oregon, in 1928, 1929, and 1935

Measurements of depth to water made by United States Geologilcal Sur-
vey prior to and Including October 5, 1935; thereafter by United States
Engineer Department. Except as indicated, altitudes refer to sea=level
datum, general adjustment of 1929, by the United States Engineer Depart-
ment, by Instrumental leveling.

W, J, Gering, lot 3, sec. 4, T. 4 S,, Johnson School, SE}SE} sec. 34,

R. 2 W. Domestic dug well, 30 T, 4 S., R, 2 W, Domestic dug
inches in diameter and 23 feet well, 18 inches in diameter
deep, concrete-tile casing to and 20 feet deep, concrete-
23 feet. Measuring point, top tile casing. Measuring point,
of tile casing at east side, top of tlle casing, altitude
1.8 feet above land surface, 174.66 feet, Land-surface
altitude 125,37 feet. altltude 172.9 feet, by U, S,
Geological Survey, datum of
Depth 1927,
Date Hour to water®
(feet) Deptn
Date Hour to water
18,8 (feet)
17.45
18,75 Sept.26, 1928 ececevevcnn 17.9
20,94 Oct. 20 cessecsnne 18.5
20.47 Dec. 17 cececscenn 15,3
Nov. 29 veecescesse 20,70 Feb, 3, 1929 2.9
Dec. 30 cecesssess 20.25 Mar., 23 5.45
vesveoesse 18.30 May 12 6,40
16.65 June 7 10,10
16.50 July 3 13.6
Apr. 27 cesccssene 16.656 Aug, 5 16,55
July 25 cesseresso 18,90 Sept.24 18,30
Oct., 3, 1935 12:40 p.m. 18.45 Oct., 27 18,95
12 7:00 a.m, 18,42 Nov, 29 19.565
15 12340 pem. 18,83 Dec, 30 12,00
23 3:10 pem, 18,79 Feb, 2, 1930 3440
28 10:35 aem. 18.80 Mar, 2 3445
Nov. 4 11:20 a.m. 18,83 30 sesveccace 4,75
11 10:30 a.m, 18.80 Apr, 27 cevevesses 7.55
18 11:15 a.m. 18.82 July 22 seecvenvan 15.31
Dec. 2 3:50 pem, 19,07 Oct, 3, 1935 5:10 pem. 19,33
9 10:35 aem, 18459 10 12:25 peme 19.37
16 1:45 pe.m. 17.74 15 4:05 p.m, 19.35
23 9:00 a.m, 17,68 23 4:40 p.m. 19.28

30 2:00 p.m, 16.78 28 1:25 peom. 19.57
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Johnson School - Continued Gideon E. Stolz - Contlnued
Depth Depth
Date Hour to water Date Hour to water
(feet) (feet)
Nove 4, 1935 2:20 p.m. 19.80 July 3, 1929 eceeeccesess 10,30
11 1:10 pem, 19.65 Aug, 3 sccsscncee 12,30
18 1:40 p.m, 19,57 Sept.23 eeescscese 14,09
Dec. 2 5120 p.m, 19.22 Oct, 26 ceesececee 14.50
9 12:10 p.m. 19,61 Nov, 29 escsscssee 14.75
16 3:30 pom, 18,67 Dec, .13 acassesessn 14,63
23 10:35 a.m, 18,24 30 eescscssve 10,30
30 4:10 p.me 15.61 Jan, 12, 1930 .cevecoses 10,40
25 evesssones 10,90
Feb, 2 9:20 a.m, 10.85
George Fuller, NWINE: sec, 13, Mar., 2 9:00 a,.m, 6.34
T. 5 S., Re 5 W, Drilled well, 19 2:45 p.m. 7.77
6 inches in diameter and 64 30 10:10 a.m, 8425
feet deep, standard steel cas-— Apr, 27 11:00 a.m. 9.85
ing. Measuring point, top of July 24 2:48 p.m. 12.81
casing, about 0.5 foot above Oct, 4, 1935 9:10 a.m, 14,58
land surface, altitude 151.59 11 3:35 pPele 14,67
feet, 16 2:40 p.m. 14,70
24 3330 p.m. 14.65
29 9:25 a.m. 14.58
Sept.24, 1928 .ieesccccs 20.15 Nov. 5 8:15 a.m. 14,17
Oct. 21 secessesss 20.90 12 11:45 a.m. 28,68
Dec, 17 evecvecces 18.75 19 8:50 a.m. 27,60
Feb, 3, 1929 ciecvescees 11.2 Dec, 3 3110 p.m,e 27,72
Mar, 24 cesecnresne 12.2 10 11:10 a.m, 27 .97
May 12 cesecescee 11.9 17 4340 p.m, 27,30
June 8 tvesessnce 13.45 24 9:30 a.m. 27,17
Aug, 5 17.80 31 1:55 pom. 27.22
Sept .24 20,75
Oct, 27 21,70
Nov, 29 22,30 Fred Lucht, lot 3, sec. 7, Te 6 S.,
Dec. 30 17.50 R. 1 £, Stock dug well, 3%
Feb, 2, 1930 12,60 feet in diameter and 21 feet
Mar, 2 cesscnenes 10,35 deep, brick curb, Measuring
30 seesesceca 11.45 point, top of 2-inch plank
Apr, 27 vesseasene 12,70 well cover, altitude 259,49
July 25 escesscune 17.83 feet, Land surface altitude
Octe 3, 1935 3:00 pem. 22,15 258.5 feet.
18 5135 pems 22,35
21 12:00 m, 22,47
28 1:30 pems 22,44 Sept.21, 1928 12,6
Nov. 5 9:40 a.m, 22,80 Oct, 20 12,85
11 12:30 pem. 23,08 July 3, 1929 9.15
18 11:00 a.m, 29.42 Mg, b 11,45
26 10:15 a.m, 22,75 Sept.24 esessescee 14,10
Dec, 2 3:10 p.m, 22,96 Oct, 26 vecsscnces 15.60
9 1:30 p.m,. 22,07 Nov. 29 ceseecsces 16425
16 12:30 p.m, 21.99 Dec. 30 csesevecas 3420
23 12:15 p.m, 20,22 Febe 2, 1930 cecsecccoces 1.26
30 12:30 pem, 18.24 Mar, 2 evecsssess 2425
30 3460
Apr. 27 4,85
Gideon E, Stolz, SE}SE} sec. 33, July 25 . 10,69
T. 6 8., R. 3 W, Drilled well, Oct, 3, 1935 6120 p,m, 15,96
8 inches in diameter and 57 11 93100 a.m, 14.32
feet deep, standard steel cas- 16 7300 a.m, 13.68
ing to 57 feet, perforated at 24 10:20 a.m. 15,20
bottom. Measuring point from 28 4:25 p.m, 15,056
July 3, 1929, to Nov. 5, 1935, Nov. 4 4:50 p.m, 16427
top of 8-inch casing in pit, 11 3:50 pems 16430
altitude 118,58 feet; measuring 18 4:40 p.m. 11.64
point after Nov, 5, 1935, top Dec., 3 10:45 a.m. 14,81
of timber pump support at 9 2:40 p.m,. 9.04
1l-inch bored hole, altitude kY4 121456 pem, 7.68
133,16 feet. Bench mark 1is 23 1:20 p.m, 9,12
top of concrete pit curb at 28 4:50 pem. 8.41
northwest cormer, altitude 31 9:10 a.m, 3,18

132,28 feet, Land-surface
altitude about 132 feet,
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Henry Hoefer, SE3NW: sec. 12, Oregon Agricultural Experiment
T, 10 S,, R, 4 W, Domestic Statlion - Continued
dug well, 2 feet 1n diameter
and 24 feet deep, concrete- Depth
tille casing., Measuring point, Date Hour to water
top of tile casing at south- (feet)
west slde, 1,7 feet above land
surface, altitude 187.44 feet. Oct, 6, 1920 7:50 a.m. 2.07
7 6130 a,m. 2.08
Depth 8 7130 a.m. 2.08
Date Hour to water 9 7140 a.m, 2,06
(feot) 10 7:40 a.m. 2,06
11 7:20 a,m. 2.06
Aug. 1, 1928 ...enacane 21.80 12 8130 a.m. 2.02
Sept. 7 eesenascea 22,95 13 9:25 a.m. 2,02
Oct, 20 veosvesvrs 23.6 14 6:55 a,m, 2,05
Dec, 17 evsessrene 21,2 15 12:30 p.me 2,06
Feb, 23, 1929 19.4 16 12:50 p.m. 2.07
Mar, 19 20,1 17 12:00 m, 2410
May 12 19,7 18 12:35 p.m. 2.10
June 7 20,30 19 12:55 pem. 2.11
July 3 20.80 20 1:25 p.me 2.12
Aug. 3 21.65 21 12:45 p.m, 2.12
Sept.24 23.25 22 12:40 p.m. 2.12
Oct. 26 23.80 23 12:45 pem. 2,13
Nov, 28 sevsessesne 24,15 24 12:45 p.m, 2414
Dec. 29 cocevssons 19,70 25 12:45 p.m. 2415
Feb. 2, 1930 cevecceosse 19.50 26 1:00 pem. 2.15
Mar, 2 18,40 27 1:35 pama 2416
30 20.65 28 12:50 p.m. 2.17
Apr, 27 20,20 29 12:45 p.me 2420
May 29 20.65 30 12:50 pem. 2.23
July 24 21.89 31 12:50 p.m. 2426
Oct, 4, 1935 24,00 Nove 1 2:45 p.m, 2.26
11 24,20 2 2:50 p.m. 2.25
17 24,20 3 2150 p.me 2.25
25 24,20 4 12:45 pom. 2.25
28 24.20 5 12355 p.m. 2.24
Nov.e 5 24,40 6 12:50 p.m, 2.24
12 24,30 7 11350 a.me 2.24
20 24,30 8 12:50 p.m. 2425
Dec. 4 24,00 9 11:20 a.m. 2.25
10 24,90 10 11:05 a.m, 2.25
18 24,75 11 12:50 p.m. 2.24
24 23430 12 12:50 peme 2,23
13 11:00 a.me 2.22
14 12:40 p.m, 2,23
Oregon Agricultural Experiment Sta- 15 12:45 p.m, 2.24
tion (east farm), SWESEZ sec. 16 12:10 p.m. 2,25
36, T. 11 S.,, R, 5 W, One of 12:40 p.m. 2426

12:40 p.m. 226
12:45 p.m, 2.27
12:05 p.m, 2.28
12:10 p.m. .2.29
12:50 p.m. 2,30
12:40 p.m,. 2430

17

two irrigation drilled wells 18

at northeast corner of common 19

pit, 8 inches in dlameter and 20

42 feet deep, standard stesel 21

casing. Measuring polint, top 22

of 8-inch casing, level with 23

zero of staff gage on east 24 12:55 p.m. 2430

face of pit curb, altitude 25 1:00 peme 2430

197,38 feet, Measurements 26 12350 pene 2631

with the plus sign (+) are in 27 1:05 p.m. 2,32

feet above measuring pointj gg 12155 pem. 2,32
30
1
2
3
4
5
6
7
8
9

other readings are in feet be- 12:50 p.m. 2.34

low measuring point. Land- 12:50 Peme 2,35
surface altitude 218.9 feset, Dec, 12:50 p.m. 2.34
12:55 p.m. 24356

12:45 p.m. 2435

Septe26, 1929 .eeecerece 1,96 12:05 p.m, 2,35
27 secsesssese 1.96 11:50 a.m, 2436

28 seeescnnen 1.98 ! 12:40 p.m. 2,35

29 cescvenans 1.98 12:50 p,m. 2.34

30 essscscsecs 2.00 12:05 p.m. 2,34

Oct, 1 7:45 a.m, 2.00 11:50 a.m, 233
2 6120 a.m. 2.02 10 11:40 a,m, 2433

3 6134 a.nm. 2.04 11 11:45 a.m. 2,17

4 6:50 a.m. 2.06 12 12:40 pem. 2.00

5 7:10 a.m. 2,06 13 12:50 p.m. 1.72
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Oregon Agricultural Experiment

Station - Continued J. H, Swatzka - Continued

Depth Depth
Date Hour to water Date Hour ta water
(feet) (feot)
Dec. 14, 1929 10:50 a.m, 1.20 Mar, 7, 1929 4.27
15 11:55 a,.m, .48 31 4,11
16 1:35 pom. +.90 Apr. 18 3.49
17 11:55 a.m, +1.55 May 9 4,82
18 11:50 a.m,. +2.20 13 eccosccsoe 6.18
19 5:05 p.m. +2,.80 July 4 ecesnsssae 8.12 .
20 6:00 p.m. +9,55 15 seescsccns 8,86
21 12:00 m. +13.32 Aug, 2 csesessees 10,23
22 12310 p.m. +12,10 Sept. 3 13451
23 11:55 a.m, +11.80 7 13679
24 12:30 p.m. +11.65 23 15,13
25 12:05 pem, +11,42 Oct. 25 escssssces 16.69
26 12:10 p.m. +11,00 Nav, 27 2:55 pene 17,55
27 12:10 p.m. +10,12 Dec. 31 12:40 p.m. 3,92
28 12:20 p.m, +10.25 Jan, 5, 1930 .eeioeeees 3.40
29 12:05 p.m, +10,10 11 4,05
30 12:15 p.m, +10.15 18 4,70
31 12:00 m, +9,00 26 cosecvsene 5.17
Jan. 1, 1930 11:565 a.m, +8,47 Feb, 1 12:55 p.m. 2.90
2 12:30 p.m, +8,40 9 3,02
June 29 cesssccses «45 16 coeesscene 3433
30 cesssreans 50 23 essersecne 2.76
Oct. 5, 1935 12:10 p.m. 1.93 Mar, 1 12:00 m, 3,49
12 5:15 p.m. 1.96 19 seeevoscns 4,73
18 12:00 m, 1.66 29 1:00 pem. 4,22
21 3:00 p.m. 1,70 Apr. 6 cvecrecace 4,95
30 3:00 p.m. 1.86 26 12:30 p.m, 4,33
Nov. 7 8:45 a.m, 1,96 May 28 4:00 p.m. 5470
13 8:30 a.m, 1.73 July 23 11:10 a.m, 9.81
20 3:25 pom. 1.12 Oct. 4, 1935 3:00 p.m. 15.60
29 10:00 a.m, 1,156 12 8:00 a.m, 16,81
Dec. 4 11:05 a.m, 2,01 17 1:10 pem, 15.46
11 11:45 a.m, 1,54 30 10:45 a.m, 16.15
18 11:45 a.m, +,.40 Nov, 6 10:50 a.m, 16.28
26 8:20 a.m, +,20 12 1:10 pem, 16,20
20 2:45 p.m, 16.00
Dec. 4 4:00 p.m, 16,74
J. H. Swatzka, SE1SEL sec. 9, 11 10355 a.me 14,22
T. 12 S., R. 3 W. Damestle 18 1:35 peme 11.13
dug well, 30 inches in diam- 26 1:45 pem, 10,27
eter and 19 feet deep, brick 28 2:20 pem, 9.32

curb, Measuring point from
July 28, 1928, to July 23,
1930, top of recorder table, Ray Fisher, NEINW} sec. 14, T. 12 S,,
1.2 feet above land surface; R. 2 W, Irrigation dug well,
measuring point from Oct, 4, 8 feet square and 19 feet deep,
1935, to Nov. 6, 1935, top timber curb. Measuring point
of 2-inch plank deck, 0.2 from Aug. 17, 1928, to July 23,

faot above land surface,
1.06 feet below tap of re=
corder table, altitude
272,9 feet; measuring polnt
after Nov. 6, 1935, 0.15
foot above tap of 2-inch
plank deck., Land-surface
altitude 272,7 feet.

July 28, 1928 10.65
Sept. 13,78
8 14.03

: 15 vecesesess 14,57
Octs 8 eveesensse 15.81
ceseseesse 16.32

Dec. 16 5,90
Jan., 6, 1929 3450
20 3.20

Feb., 2 2,90
16 cecosssese 4.59

1930, top of pump-house sill,
altitude 352,356 feet; measur-
ing point beginning 6ct. 4,
1935, top of 6 by 6 inch pump
support at painted arrow,
altitude 353.15 feet,

Aug.
Oct,
Dec.
Feb,
Mar,
May

June
July
Aug,

Sept.

Oct.
Nov.
Dec,

17, 1928 seveceeee. 1549
21 ceersreeee 13,0
16 11.9
2, 1929 12,2
27 10.56
9 11,00
6 11.90
4 12.30
2 13,8
23 14.95
26 14,75
27 14,90
31 cecenentae 9,80
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Ray Fisher - Continued Junetion City - Continued
Depth Depth
Date Hour to water Date Hour to water
(feet) (feet)
Feb., 1, 1930 ....c.uveee 10.95 Jan, 2, 1930 .eieeeveve 5425
Mar, 1 ceseenneas 10,50 31 4,0
29 Ceessenves 11.05 Febe 28 4,6
Apr. 26 12,05 Mar. 28 5456
May 28 11.80 Apr, 26 5475
July 23 teeeevsree 13,84 May 23 6428
Oct. 4, 1935 4:10 p.m. 16.25 July 23 cesscssnce 8432
12 9:00 a.m. 16,26 Oct.e 5, 1935 11:55 a.m. 10.64
17 11:25 a.m, 15,79 12 3:20 p.me 10,69
30 9:10 a.m, 15,456 18 10:50 a.m. 10.48
Nov. 6 9:25 a.m, 165.47 21 5:20 po.m. 10,54
13 10:20 a.m, 16,23 30 12:30 p,ms 10.85
20 11:20 a.m. 15.14 Nov. 7 4:35 p.m. 10,81
Dec., 4 12:45 p.m, 14,58 13 3:00 poeme 10,52
11 10:30 a.me 14,38 20 1:00 p.m. 10,55
18 11:55 a.m, 13.33 29 12145 p.me 10.60
26 10:20 a.m, 13,72 Decs 5 10:50 a.m,. 10,77
12 3:40 p.m. 9.76
19 3:30 pome 9.53
Keeney School, District 51, SWiSWi 27 2:30 pome 9.40
sece 34, T 13 S., R. 3 W.
Driven well 13 inches in di-
ameter and 18 feet deep. Leo Sidwell, SWiNEZ sec. 32,
Measuring point, lower valve T. 16 S., R, 3 W. Irrigation
seat of pump, 2.5 feet above dug well, 4 feet in dlameter
concrete platform, altitude and 19 feet deep, 36-inch con=-
287.5 feet. crete-tile casing, at southwest

corner of fleld about 200 yards
west of dwelling. Measuring

Aug. 16, 1928 9.5 polnt from Sept, 5, 1928, to
Oct. 25, 1929 11,15 July 3, 1930, top of recorder
Nov, 27 11,40 table, altitude 390.2 feet;
Dec, 31 5465 measuring point beginning
Feb. 1, 1930 5,00 Oct. 5, 1935, inner lip of
Mar, 1 cesesssnne 5,05 tile casing at south slde,
29 cvencesnee 5.25 altitude about 388,98 feet,
Apr. 26 csescsecas 4,95 Land~surface altltude 389.0
May 28 teeereseas 6438 feet,
July 23 tescacnsce 8,71
Octe 4, 1935 5105 peme 10,91
12 10:00 aeme 10,93 Aug. 21, 1928 .s.iecenens 12.45
17 3:45 pem. 11.02 Sept. &5 13,79
30 4:20 p.me 10,30 15 13,82
Nov. 6 3:50 pem, 10,35 Oct. 8 13.86
13 4:55 p.ne 10,24 Nove 2 13.88
21 8:30 a.me 10.00 Dec. 16 13.60
Dec, 5 9:10 a.m, 84,72 Feb, 2, 1929 11.88
11 3:45 peme 7450 Mar. 7 11,67
18 4:15 pem. 6.28 Apr. 18 11.96
26 5:00 pem. 5,68 May 9 11,35
28 1:55 pom. 5.80 June 3 creseecans 12.24
July 4 cecerasess 12,81
Sept.23 sevecssene 12,63
Junction City, NWiSWi sec. 32, Oct. 26 12,75
T, 156 S., R, 4 W, Fire- Nov. 18 12,75
protection dug well, 8 feet In Dec. 31 9.6Q
dlameter and 20 feet deep, in Feb., 9, 1930 10,53
northwest angle of Seventh and Mar, 29 10.75
Holly Streets, masonry curb. Apr. 26 11.25
Measuring point, top face of July 23 12.22
menhole rim at southeast side, Oct. 5, 1935 12,60
level with street surface, 12 12.60
altitude 323,4 feet. 17 12,32
31 12,98
Nov. 7 13,00
Auge 23, 1928 .ieveesvee 8.9 14 12,52
July 4, 1929 ..iececenss 7ol 21 12,50
Aug, 2 cerenscese 842 Dec. 5 12,38
Septe23 eseses . 9475 12 12,22
Octe 26 cesecesnse 10,3 19 11,78
Nov. 28 ceevesscan 10,65 27 11,72
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Harney Basin.--In another cooperative investigation by the United
States Geological Survey and the Oregon Agricultural Experiment Station,
about 3,800 determinations of ground-water levels were made in the Harmey
Basgin in 1930-32, These data have been released to the public in a pre-
liminary 1:-epcu:'t.8 In 279 wells the depth to water was measured in the
autumn of 1930 and the spring of 1931 and again in the spring of 1932,
Supplemental measurements of depth to water were made as followa: In
68 of the foregolng wells, monthly from August 1930 to August 1932; in
29 of the wells, weekly throughout the irrigation seasons of 1931 and
1932, also monthly during the nonirrigation seasons; in 3 wells, daily
during most of the irrigation seasons and monthly for the remainder of
the term. Water-stage recorders were operated for about 2 months at each
of 4 wells, also for 21 months at each of 2 wells., The observation wells
range in depth from 6 to about 800 feet, but most are leas than 150 feet,
About 175 of these wells tap unconfined water in valley fill, 75 wells
tap confined water in deep pervious beds:in valley fill, and 28 wells
tap pervious zones in bedrock. The altitude of the measuring point at
about 100 wells has been determined by instrumental leveling.

Ground-water levels in the bagin fluctuate in response to rise and
fall of atreams, to pumpage from the deep pervious beds, and to transpir-
ation by native ground-water vegetation. However, the water levels for
the several pervious zones respond unequally to these forces,

In connection with the regional program that was started in 19035,
seven permanent observation wella were dug to the water table along
rights of way for public roads in the Silvies River subarea of the Harney
Basin, In addition, 18 of the former observation wells were reestablished,
and 1 well was newly selected for water-level measurements, with per-
migsion of the owner, It 1s contemplated tHat indexes for the seven
permanent wells will be developed to evaluate mean water-level fluctua-
tions in the subarea and that observations in the supplemental wells will

ultimately be diascontinued. Des¢riptive and water-level data follow.

8 Pilper, A. M., Robinson, T, W., and Park, C. F., Jr,, Geology and
ground-water resources of the Harney Basin, Oreg,: U, S, Geol, Survey
typewritten report, pp. 477-561, June 22, 1935.
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Water levels in typical wells in the Harmey Valley, Oreg.,
in 1931-32 and 1935-36

Except as indicated, measurements of depth to water were made by
United States Geologlical Survey; altitudes by Geologlcal Survey, datum
of 1927, by instrumental leveling.

Frank Triska, NWiNE} sec. 36, T. 22 S., R. 32 E. Domestic drilled
well, 6 inches in diameter and 44 feet deep. Measuring point, top of
casing, 0.6 foot above land surface, altitude 4,133 feet (interpolated).
Depth to water: Dec. 4, 1931, 10.75 feet; Dec. 20, 1935, 8.6 feet;
rise, 2.15 feet.

I. L, Poujade, NEiNW} sec. 36, T. 22 S., R. 323 E. Unused dug well,
6 feet 1n diameter and 14 feet deep. Measuring point, top of 2- by
14-inch plenk, level with land surface, altitude 4,143 feet (interpolated).
Depth to water: Dec. 4, 1931, 12,3 feet; Dec, 22, 1935, 10.8 feet;
rise, 1.5 feet.

Permanent observation well on right of way for Burns~Drewsey high-
way, lot 4, sec. 3, T. 23 8., R« 31 E., constructed in December 1935,
18 iInches square and 14 feet deep. Wood curbing to 12 feet, perforated
12~inch steel casing 10 to 14 feet. Measuring point, top of wood curb,
a caopper nail with washer, 1.0 feet above land surface. Depth to water
19361 January 15, 10,30 feet; February 18, 10.32 feet.

Estate of William Hanley, lot 3, gec. 5, T. 25 8., R. 31 E. Domestlc
bored well, 3 feet in dlameter and 42 feet deep. Measuring point, top
of plank well cover, capper nall with washer, 2.0 feet above land sur-
face, altitude 4,16§ feet (interpolated). Depth to water: Dec. 4, 1931,
16.7 feet; Dec. 23, 1935, 12.4 feet; rise, 4,3 feet.

Hansen, lot 1, sec, 7, T. 23 S,, R, 31 E. Unused drilled well, 4
inches in dlameter and 14 feet deep. Measuring point, top of casing,
2,3 feet above land surface, altitude 4,157 feet (interpolated).- Depth
go water: Jan. 4, 1932, 13.1 feet; Dec, 27, 1935, 8.26 feet; rise, 4.8

eet,

Burns Airport, SWisWi sec. 9, T. 23 S., R. 31 E. Domestic bored
well, 4% inches in diameter and 25 feet deep. Measuring point, top of
casing, 0,3 foot above land surface, altitude 4,150,19 feet, Depth to
water: Jan. 6, 1932, 13.66 feet; Dec. 16, 1935, 10.92 feet; rise, 2.63
feet.

Permanent cbservatlon well on right of way for county road, NEINEL
sec, 14, T, 23 S., R. 31 E., constructed in December 1935, 18 inches
square and 17 feet deep. Wood curbing to 14 feet, perforated 1l2-inch
steel casing 13 to 17 feet. Measuring point, top of wood curb, copper
nail with washer, 1,0 foot above land surface, Depth to water: Jan, 15,
1936, 13,70 feet.

J. S. Coock, NE}NW sec, 13, T. 23 S., R. 31 E. Stock drilled well,
6 Inches in dlemeter and 179 feet deep. fleasuri point, top of casing,
1.0 foot above land surface, altitude 4,140 feetn%interpolated). Depth
to water: Dec. 17, 1935, 11,58 feet.

Permanent observation well on right of way for Burns-Narrows highe
way, SWiNW% sec. 16, T. 23 S., R. 31 E,, constructed in January 1936
18 inches square and 14 feet deep. Wood curbing to 11 feet, perfor&%ed
12-inch steel casing 10 to 14 feet, Measuring point, top of wood curb,
copper nail with washer, 1.0 foot above land surface. Depth to water:
Jdan. 15, 1936, 10.10 feet.

Observation well, NE3M: sec, 17, T. 23 S., R. 31 E,, bored by
U. S. Geclogical Survey, 4 inches in diameter and 11 feet deep. Meas=
uring point, top of stoveplpe casing, 0.8 foot asboye land surface,
altitude 4,147.26 feet, Depth to water: Dec, 6, 1931, 8,33 feet;
Dec, 17, 1935, 7.10 Feet; rise, 1,23 feet.
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Permanent observation well on right of way for Burns-Narrows highway,
SWiNW% see, 33, T. 23 S., R. 31 E., eonstructed in December 1935, 18
inehes square and 124 feet deep., Wood eurbing to 10 feet, perforated
12-inch steel casing from 8% to 124 feet, Measuring point, top of wood
curbing, copper nall with washer, 1.0 foot above land surface. Depth to
water: Jan. 15, 1936, 9,10 feet,

Harney Braneh Experiment Station, NE3SW} see. 7, T. 23 S., R, 32 E,
Observation bored well, 11} feet deep, about 20 feet northeast of 18-inch
well, record of whieh is given below. Measuring point, top of stovepipe
casing, 0,4 foot above land surface, altitude 4,135.6 feet,

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Jan., 2, 1933 9.1 Apr. 1, 1934 8.8 Mar, 1, 1935 8,85
Feb, 2 9,3 18 745 Apr., 3 8,8
Mar. 1 9.4 May 4 7.5 May & 8,9
Apr, 1 9.2 June 3 5.9 June 6 8,25
May 4 9.3 29 Be3 July & 6.7
June 5 77 July 28 5.4 Aug, 3 6425
July 7 5.6 Sept. 4 6.6 Oct, 2 8.1
Sept. 2 4,8 Oet, 5 7.8 Nov, 4 8,5
Oct, 1 5.9 Nov. 5 8.3 27 8,7
Nov, 1 6.8 29 8.6 Dec., 16 8.3
Dee, 1 7.9 Dee. 22 8.7
26 8.3 Feb, 7, 1935 8,9

Harney Branch Experiment Station, NE3SW} see. 7, T. 23 S., R, 32 E,
Irrigation bored well, 18 inches In dlameter and 93 feet deep, Msasuring
point, center of pneumatic depth gage, 1.4 feet above land surface, al-
titude 4,136.8 feet,

Jan. 2, 1933 7,7 Dee. 1, 1933 10,5 Mar, 1, 1935 9,0
Feb, 2 - 7.6 26 8.2 Apr, 8.5
Mar, 1 7.5 Apr, 1, 1934 8.0 May & 8.2
Apr, 1 7.5 18 8.0 Nov, 4 10.5
May 4 7.3 Nov. 5 11.6 27 9.2
Sept. 2 16,0 29 11.4 Dec. 16 9.2
Oct, 1 11,0 Dec, 22 11,2

Nov. 1 10.5 Feb, 7, 1935 9.0

Harney Branch Experiment Station, SWiSE} see, 7, T. 23 S., R. 32 E,
Irrigation drilled well, 8 inches in diameter, initial depth reported 218
feet. Measuring point, center of pneumatic depth gage, 0.7 foot above
land surfaee, altitude 4,137.4 feet., Depth to water (by R, E, Hutehison):
1931, Apr. 29, 12,0 feet; May 5, 16,3 feet; Deecs, 5, 10.0 feet. 1935,

Apr. 3, 8.8 feet; May 5, 9.3 feet; Nov, 27, 11l.2 feet; average rise, 3.0
feet,

Permanent observation well on right of way for Burns-Crane hlghway,
SESE% sec, 30, T, 23 S., R, 32 E., constructed in Jamuary 1936, 18
inches square and 15 feet deep, Wood curbing to 15 feet, perforated
12-ineh steel easing 1534 to 194 feet. Measuring point, top of wood
eurbing, copper nail with washer, 1.0 foot above land surface. Depth to
water: Jan, 29, 1936, 15.00 feet.

Permanent observation well on right of way for Burns-Narrows high-
way, SWiSW: sec. 28, T. 24 S,, R, 31 E., constructed in December 1935,
18 inches square and 17 feet deep. Wood curbing to 15 feet, perforated
12~inch steel casing 13 to 17 feet. Measuring point, top of wood curbing,
copper nail with washer, 1,0 foot above land surface, Depth to water:
Jan., 15, 1936, 14,00 feet,

Permanent observation well on right of way for Burns-Crane hlghway,
NE{NE} see. 26, T. 24 S., R. 32 E,, constructed in Jamuary 1936, 18
inches square and 48 feet deep. Wood curbing to 40 feet, perforated
12~inch steel casing 40 to 48 feet, Measuring point, top of wood curbe
ing, ecopper nall with washer, 1,0 foot above land surface. Depth to
water:s Jan, 29, 1936, 44,50 feet,
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C. M, Spencer, lot 3, sec., 30, T, 24 S., R. 33 E, Unused bored
well, 6 inches in diameter and 16 feet deep. Measuring point, top of
wood curbing, 0,7 foot above land surface, altitude 4,111 feet (inter-
polated)., Depth to water: Oct. 7, 1930, 16,5 feet; Dec., 18, 1935, 16.0
feet; rise, 0,5 foot,

E. N, Nelson, SESWZ sec. 9, T. 25 S., R. 31 E. Stock drilled well,
6 inches in diame%er and 105 fee% deep. Measuring polnt, top of casing,
1.1 feet above land surface, altitude 4,124 feet %1nterpolated). Depth
to water: Dec, 6, 1931, 14.95; Dec, 18, 1935, 14.80; rise, 0,15 foot.

Owner unknown, SE4SE%} sec, 28, T. 25 S., R. 31 E., Unused well, 2
inches in diameter and 31 feet deep. Measuring point, lower valve seat
of pump, 1,7 feet above land surface, altitude 4,113 feet (interpolated).
Depth to water: Jan, 6, 1932, 17,55 feet; Dec, é2, 1935, 18.22 feet;
decline, 0,67 foot.

Frank Klitzke, NE3SEZ sec, 30, T. 25 S., R. 3L E. Unused well
4 Inches in diameter and 60 feet deep. Measuring polnt, top of casing,
1.0 foot above land surface, altitude 4,186 feet (interpolated). Depth
to gater: Oct, 16, 1930, 54,40 feet; Dec, 18, 1935, 55,50 feet; decline,
1.10 feet.

C. M, Spencer, SE}SW} sec. 1, T. 25 S., R, 32% E, Unused well
10 inches in diameter and 23 feet deep. Measurling point, top of 2-inch
plank platform, 0.2 foot above land surface, altitude 4,103,10 feet,
Depth to water: Jan, 5, 1932, 22,00 feet; Dec. 23, 1935, 21.82 feet;
rise, 0,18 foot.

Fred Timm, lot 3, sec. 5, T. 25 S., R. 323 E. Domestic well, 8
inches in diameter and 22 fee% deep, Messuring point, top of box pump
support, 2,1 feet above land surface, slititude 4,107,40 feet, Depth to
gat:r: Jan, 5, 1932, 23,25 feet; Dec. 27, 1935, 21.35 feet; rise, 1.90

cot.

Owner unknown, NW;NWZ sec, 23, T. 25 S., R, 33 E. Unused well,

2 inches in diameter and 28% feet deep, Measuring point, top of casing,
2,0 feet above land surface, altitude 4,110 feet %interpolated). Depth
to water: Dec, 4, 1931, 26.3 feet; Dec. 18, 1935, 25.10 feet; rise,
1.20 feet,

Observation well, NE{NE% sec. 15, T. 26 S., R. 31 E,, bored by
United States Geological Survey, 3 inches In diemeter and 14 feet deep.
Measuring point, top of stoveplipe casing, 0.5 foot above land surface,
altitude 4,096.41 feet, Depth to water: Dec. 6, 1931, 13,45 feet;
Dec. 16, 1935, 13.62 feet; decline, 0.17 foot.

Among the wells listed above, 13 afford comparisons of water-table
level about the end of 1931 and 1935; these are not influenced by large
artificlial withdrawals, The 4-year change in water level ranges from a
rise of 2,63 feet to a decline of 0,67 foot; the average is a rise of
1.58 feet. One well, at the Harney Branch Experiment Station, affords
monthly determinations of water level through most of the 4-year period.
The averages of the 12 measurements in 1931 and of the 11 measurements
in 1935 indicate a rise of 0,38 foot in the 4 years, whereas the two
year-end meagsurements indicate a rise of 1.0 foot., The intervening
yearly changes in average water level are: 1932, rise 0,65 footy 1933,
rise 0.15 foot; 1934, rise 0,47 foot; 1935, decline 0.89 foot,.
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Walls Walld Bagin.--In 1932-33 about 2,900 determinations of ground-

water level were made in that part of the Walla Walla Basin that lies in
Oregon., These determinations were made in 77 observation wells mailntained
in collaboration between the United States Geologlcal Survey, the Water
Resources Department of Oregon, the Umatilla County Court (Ore.gon), and
the Washington Department of Conservation and Develcpment. The data have
been released to the public.9 The wells range in depth from 4 to 98 feet,
but only 7 wells exceed 50 feet. From December 1932 until September 1933
float gages at 10 of the wells were read twice weekly by the owners. From
May until September 1933 water levels were determined weekly at 57 of the
wells, twice a month at 9 wells, and monthly at 1 well. A water-stage
recorder was operated at one well for 14 months and at another well for

5 months. So far as known, all these observatlon wells show water~table
levels. Most measuring polnts have been tled to sea-level datum by in-
strumental leveling.

In the Oregon portlion of the Walla Walla Basln the water-table level
appears to depend chlefly upon the stage of the Walla Walla River, which
is a flashy Intermittent stream, The water table also fluctuates in re=-
sponse to the infiltration of rain or of water applied to the land for ir-
rigation, as well as in response to heavy pumping in a small dlstrict near
Freewater.lo Flashy storm run-off in the Walla Walla River sets up pro-
nounced ground-water waves that move outward through the coarse alluvial
£111 and that may cause the water level in certain wells to rise and fall
rapidly several times during the year, With the oncoming spring freshet,
the ground-water level may rise 10 feet in as many days; within 2 months
1t may rise 25 feet and pass from 1ts lowest level to its highest level
of the year, As the freshets wane, ground-water decline 1s nearly sas
rapld, even before the pumping sesson begins,

In October 1935, 21 of the cbservation wells were reestablished in
connectlon with the reglonal water-level program. Subsequently, depth
to water has been measured monthly in each of these wells by the district
water master; st three of these wells float gages were installed and have
been read twlce a week by the owners. Altogether 134 determinations of
ground-water level were msde in 1935; these are shown in the followlng

1list.

9 Piper, A. M., Robinson, T, W., and Thomas, H, E., Ground water in
the Walla Walla Basin, Oregon-Washington: U, S, éeol. Survey typewritten
report, pp. 107-238, 6ctober 30, 1933,

10 Idem, pp. 70-80.
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Water levels in typical wells the
Walla Walla Basin, Oregon, in 1933 and 19356

Measurements of depth to water made by United States Geological Sur-
vey, Oregon Water Resources Department, and Washington Department of Con-
servation and Development, Altitudes refer fto sea-level datum, general
adjustment of 1929, by the Geological Survey and the Oregon Water Re-
sources Department.

M, O, Beauchamp, SEZSE% sec, 13, T. 6 N., R. 34 E, Domestic dug
well, 1,6 feet in dlameter and 11 feet deep, tile casing. MNeasuring
point, top of wood well cover at lj-inch hole, painted arrow, altitude
684.87 feet, Bench mark, immedlately south of well, top of concrete

stock-watering trough at its southwest corner; altitude 647,65 feet.
Land~-surface altitude 682.9 feet,

Depth “Depth Depth
Date to water Date to water Date to water
(feet) {feet) {feot)
May 31, 1933 6,11 Aug, 29, 1933 6.92 Oct, 31, 1933 8,37
June 21 6.59 Sept. 5 6,99 Dec, & 6.64
July 5 6.11 12 7420 28 6490
15 6.96 21 7443 Jan, 3, 1934 6.28
Aug, 1 6.36 26 8,36 Oct. 23, 1936 9,05
8 5447 Oct, 3 7.42 Nov. 7 D414
15 6.70 10 7.65 Dec, & 7e54
22 6.75 16 7.88

Qwner unkmown, SWiSW} sec, 24, T, 6 N., R, 34 E, Unused driven well,
1 inch in dliameter and 12 feet deep, cased with iron pipe., Measuring
point, top of l-inch pipe at palnted arrow, altitude 638,47 feet, ILand-
surface altitude 636,3 feet,

Dec. 5, 1933 9.08 Jan, .5, 1034 8.35 Nove 7, 1935 10,62
28 8,59 Oct, 23, 1936 10,68

Conrad Miller, NE4SW% sec, 14, T. 6 N., R, 35 E, Domestic dug well,
7 feet in diameter and 15 feet deep, concrete curbing to 8 feet., MNeasur~
ing point, top of concrete curb at northeast side, palnted arrow, altitude
789,76 feet, Bench mark, 400 feet east of well at Queenert!s service sta-
tion, on south end of concrete base to gasoline pumps, painted cross, al-
titude 789.51 feet.

Sept.26, 1933 6.42 Oct. 31, 1933  7.67 Oct, 23, 1935 7,77

Oct, 2 6453 Dec, 5 7456 Nov, 8 8.27
10 7 e25 30 5445 Dec, 7 9.27
16 7459 Jan, 4, 1934 5,04

Claude Winn, NWINE% sec, 16, T. 6 N,, R, 35 E, Unused dug well, 4
feet square and 13 feet deep, horizontal wood lagging. Measuring point,
top of 2- by 4-~inch post at northwest corner of well, marked by copper
nail and washer, altitude 730.81 feet, ILand-surface altitude 730.8 feet.

May 11, 1933 3,91 Mg, 16, 1933 5,82 Dec, 6, 1933 4,14

June 2 4,16 30 5465 Octe 23, 1935 4.35
19 4,55 Sept.1l3 5.56 Nov. 8 2,63

July 2 4,68 27 4,88 Dec, 7 3498
17 5,22 Oct. 11 4,87

Mg, 3 5,43 Nov. 2 4,17
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Hermen Markman, SWiNE: sec. 20, T. 6 N., R, 35 E. Domestic dug well,
5 feet in dilameter and 18 feet deep, concrete curb, Measuring point, top
of concrete floor of pump house, at painted arrow, altitude 734,82 feet,
Bench mark, top of concrete curb at east entrance to pump house, painted
square, alfitude 737.00 feet. :

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Dec, 28, 1933 1,74 Oct. 23, 1935 739 Dec. 5, 1935 3.70
Jan, 3, 1934 1,74 Nov. 7 6.58

Jackson, SWiSE} sec. 20, T. 6 N,, R, 35 E. Irrigation dug well, 5
feet square and 38 feet deep, concrete curbing. Measuring point from
Sept. 4, 1933, to Jan. 3, 1934, top of concrete curb at southwest corner,
painted arrow, altitude 762,89 feet; measuring point beginning Oct, 23,
1935, bottom of tee at top of discharge pipe, altitude 764.33 feet, Bench
mark, in base of south side of power pole 70 feet southeast of well, spike,
sltifude 763,87 feet.

Sept. 4, 1933 33433 Oct, 10, 1933 34,79 Jan, 3, 1934 32.24
12 33,97 16 34,57 Oct, 23, 1935 38,6
21 34,23 31 32,98 Nov. 7 35,40
25 34,55 Dec. 5 31.47 Dec. & 33430
Oct, 2 33.75 28 31,94

Behnke, SENEZ sec. 21, T. 6 N,, R, 35 E. Irrigation dug well, 5.5
feet in diameter and 19 feet deep, concrete curbing to 12 feet. Measuring
point, top of concrete curb at south side, painted arrow, altitude 784.62
feet, Land-surface altitude 784.6 feet.

May 15, 1933 14.94 Aug. 21, 1933 18,98 Oct. 16, 1933 18,97

June 6 16.43 29 19.16 31 19,08
21 15,71 Septs 4 18,97 Dec. 4 17.40

July 5 13.62 12 19.35 28 17.38
15 17,49 21 18.96 Jan., 3, 1934 19.04
31 19.02 25 18,76 Oct. 23, 1935 15.52

Mg, 7 18,99 Oct, 2 18.95 Dec. 5 19,41
15 18.78 12 . 18,08

William Pomeringin, NEINW: sec, 24, T. 6 No, R, 35 E, Domestic dug
woll, 9 feet square and 34 feet deep, uncased. Measuring point, top of
plank cover near southeast corner of trap door, above a copper nail and
washer In vertical edge of plank, altitude 851,04 feet, Bench mark, top
of southwest concrete footing of tank house, altitude 851,72 feet, Land-
surface altitude 851,0 feet,

Aug, 21, 1933 30.32 Oct, 2, 1933 30.60 Jan, 4, 1934 31,19
29 29,93 10 30,80 Oct. 23, 1935 31,98
Sept. 4 30,00 16 30,86 Nov. 8 32,42
12 30,35 31 31.09 Dec. 7 32,08
20 30,45 Dec. 5 31.20
26 30,73 30 31.40

C. B, Miller, SWiSE: sec. 24, T. 6 N., R. 35 E. Irrigation dug well,
6 feet square and 33 feet deep, concrete casing. Measuring point July 5,
1933, to Oct., 24, 1935, top of metal hoist frame near northeast corner of
well, altitude 864.30 feet; measuring point beginning Nov. 9, 1935, top of
concrete curb at pump-discharge pipe, altitude about 862,8 feet, Bench
mark, top of concrete 1lnlet box near gate in fence, painted cross, al-
titude 862,10 feet. Land-surface altitude 862,3 feet,

July 5, 1933 12,30 Aug, 21, 1933 23.98 Oct. 16, 1933 15,79
8 12,45 28 16,43 30 16438

15 12,52 Sept. 4 16,79 Dec, 4 13,30

17 19.81 11 16,98 30 11,04

22 13,33 20 25.68 Jan, 4, 1934 10,97

3 21,26 25 15,95 Oct, 24, 19356 16,98

Ang, 7 24,85 Oct, 2 14,93 Nov, 9 16.18
14 23,34 9 15.16 Dec, 7 19,00
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Boerstler, NEINW: sec, 26, T, 6 N., R, 35 E. Irrigation well, 6
feet square, dug 28 feet and drilled 28 to 46 feet, concrete curblng to
12 feet., Measuring point from Aug, 18, 1933, to Jan, 4, 1934, nall in
vertical face of wood block splked on top of 811l of well cover, south
slde of well, altltude 867,61 feet; measuring polnt beginning Oct. 23,
1935, top of well cover near center of west slde, open slot, altltude
867,70 feet., Bench mark, at southeast cormer of well, top of tee 1ln gal-
vanlzed-lron plpe, altltude 867,72 feet. Land-surface altltude 867.1
feet,

Depth Depth Depth

Date to water Date to water Date to water
(feet) (feet) (feet)
Aug, 18, 1933 19.36 Sept.26, 1933 13,43 Nov. 11, 1933 19.89
21 21,04 Oct. 2 14,13 Dec, 5 19.65
29 17.84 10 16,97 31 15.36
Sept. 4 17437 16 17.92 Jan, 4, 1934 16,04
12 15.48 28 19.35 Nove 9, 1935 19.83
20 14,26 31 19.84 Dec, 7 26,92

0. K, Goodman, SE}SW% sec. 26, T. 6 N., R. 35 E. Domestic dug well,
3.5 feet in diameter and 42 feet deep, dry rubble curbing to 8.5 feet.
Measuring polnt, top of 2- by 4-inch timber at southeast corner of trap
in well®%cover, copper nall and washer In vertlical face of timber below
point, altitude 908.97 feet. Bench mark, about 175 feet south of well,
In northwest angle of cross road, top of southwest wing wall of concrete
welr box, palnted square, altltude 910.59 feet. Land-surface altitude
906,1 feet., Record largely by owner, from float gage. Depth to water,
1935: Oct, 24, 42,72 feet; Oct., 28 to Dec. 31, 45.5+ feet (well dry).

W. J. Rand, SE{NE} sec. 28, T, 6 N,, R, 35 E, Irrigation dug well,
4 feet square and 16 feet deep, cased with wood lagging to 12 feet. Meas~
uring point from May 22, 1933, to Dec, 28, 1934, top of 1- by 6-Inch wood
curb, south side of well near southwest corner, copper nall and washer,
altitude 829.29 feet; measuring point beginning Oct. 23, 1935, top of
4~ by 4-inch pump support near southwest corner of well, vertlcally above
copper nail with washer, altltude 829,66 feet, Bench mark, top of con-
crete foundation at southwest corner of house, altitude 829.36 feet,
Land-surface altitude 829,1 feet,

May 22, 1933 10.48 Aug, 22, 1933 11,59 Oct, 16, 1933 11,04

June 6 10,38 29 11.69 31 10,83
21 10,06 Sept. 5 11.75 Dec. & 10.88

July 6 10.10 12 11.59 28 11l.22
15 10,17 21 11.42 Oct, 23, 1935 11.58
31 10,70 25 11.30 Nove. 7 11.28

Aug. 7 11.02 Oct., 2 11.20 Dec. 5 10,98
15 10,25 10 11,00

Lottle M, McEnight, SWZSW% sec, 28, T, 6 N., R, 35 E. Unused irriga-
tion dug well, 7 feet square and 37 feet deep, concrete curbilng to 16+
feet, Measuring polnt, top of concrete curb, north side of well, painted
arrow, altltude 817,01 feet. Bench mark, 15 feet east and 30 feet north
from well, top of concrete welr box at its east end, painted cross, altl-
tude 817.96 feet. Land-surface altitude 817,0 feet,

Aug, 21, 1933 17,11 Sept.25, 1933 16,99 Dec. 4, 1933 10,17
29 17.90 Oct. 3 16,03 28 13,02
Sept. 4 17,97 9 15,00 Jan, 3, 1934 15,55
12 17.96 16 12.96 Oct. 23, 1935 15.25
21 17.36 30 11.17 Dec., & 8,22

77056 0—36——11
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John Patras, NW3SW3 sec. 29, T. 6 N., R, 35 E. Domestic well, dug
6 feet square to 37 feet, drilled 37 to 100 feet, concrete curbling to
16 feet, Measuring point, top of concrete curb, northwest corner of well,
painted mark, altitude 758.18 feet. Bench mark, 20 feet northwest of
well, top of uppermost concrete cellar step at 1ts southeast cornmer, al-
titude 757.656 feet, Land-surface altitude 758.2 feet,

Depth ‘Depth Depth
Date to water Date to water Date to water
(feot) (feet) (feot)

Sept.21, 1933 19,28 Oct, 16, 1933 17.22 Jan, 3, 1934 16,48
25 20,28 30 13.87 Oct, 25, 19356 19.76
Oct, 3 19,26 Dec. & 13,12 Nov, 7 18,97
9 18432 28 16,38 Dec, & 15.10

Al
Sam Givens, lot 3, sec, 30, T. 6 N., R, 36 E, 'Domestic dug well, 5
feet square and 30 feet deep, concrete curbing to 10 feet, Measuring
point, top of wood well cover, east side of well, painted arrow, altitude
689,81 feet, Bench mark, top of wood well platform at 1ts northwest cor-
ner, nail, altitude 687.48 feet, Land-surface altlitude 687.2 feet,

Octe 23, 1933 28,29 Dec., 4, 1933 24,66 Jan., 2, 1954' 22,36
27 256,73 9 26.16 3 22,20
31 24,22 11 25,70 k4 22,25

Nov. 1 24,12 16 24,75 9 21.94
9 25,83 18 24,90 13 21.83
14 25.70 20 25,00 Octe 23, 1935 28.93
20 23,97 23 25,38 Nov. 7 28.92
23 25,43 26 25,11 Dec. & 27.87

Dec. 1 24,69 28 24,72
3 24,73 30 23,02

Alpha Reese, NEINW} sec. 34, T. 6 N., R. 35 E. Irrigation dug well,
8 feoet square and 54 feet deep, concrete curbing to 20 feet, Measuring
point, top of concrete curb, north side of well, painted arrow, altitude
882.15 feet. Land-surface altitude 881.6 feet. Record largely by owner,
from float gage.

Nov., 8, 1933 30,37 Dec., 22, 1933 42.39 Nov, 24, 19356 40,79
14 34.9 26 42,01 27 41,37
17 3648 27 42,71 29 41,68
19 38.8 28 43,26 Dec., 1 42,06
21 41,58 29 43,04 3 42,67
23 40,82 31 44,16 5 43.80
26 40,99 Jan, 2, 1934 44,12 5 43,60
28 41.37 4 44,21 7 44.15
30 42,01 4 44,77 9 44,76

Dec, 2 42,50 6 44,95 11 45,10
3 42.84 8 45.13 13 45,36
4 43,11 10 46434 15 45,65
b 43.13 12 46,50 17 45,93
7 43,78 14 47 429 19 46,28
9 44,31 16 47.50 21 46,74
11 43,98 18 47,71 3 46,90
13 42,53 Oct, 23, 19356 31.26 26 47,34
15 42,32 Nov, 7 43,08 30 47,64
18 * 42,20 20 40,07
20 43,02 22 40,05

Redfern, NE}NW% sec, 36, T. 6 N,, R. 35 E. Unused dug well, 5 feet
square and 40 feet deep, concrete curbing to 25 feet. Measuring point,
top of concrete curb, west side of well at trap door, painted arrow, al-
titude 928.15 feet. Land-surface altitude 926.0 feet,
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Redfern well ~ Contlnued

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
July 21, 1935 35,76 Sept. 4, 1933  37.80 Nov. 24, 1933 37,48
22 35.94 11 37.19 Dec. 4 37.88
24 36.35 20 35.13 19 22,08
31 36,92 25 35.56 25 16,02
Aug., 7 36442 Oct, 2 36,89 28 15,95
14 37.07 9 36.93 Jan, 4, 1934 14.82
21 38,27 16 37 63 Oct, 24, 1935 39.61
28 38,19 30 39,42 Nov. 9 41.06

Walter Herman, SE{NEf sec. 36, T. 6 N,, R, 35 E. Domestic dug well,
4 feet square and 44 feet deep, concrete curbing to 18 feet. Measuring
point, top of concrete curb, east slde of well, painted arrow, altitude
931.75 feet, Bench mark, top of concrete well cover, west slde of well,
palnted cross, altitude 529.85 feet., Land-surface altitude 920.8 feet.
Record largely by owner, from float gage.

Nov. 5, 1933 21.28 Dec. 13, 1933 29.47 Nov. 15, 1935 32.80
6 20.99 14 28,87 16 33,04
7 20,57 16 27.56 18 33,45
9 19.93 19 24,85 20 34,04

10 19.75 20 24,49 22 34,41
12 19,73 22 23,74 23 34,64
14 20.10 23 23,30 25 35.14
15 20,69 25 21.55 27 35.57
16 21.10 28 18,92 29 35,93
17 21.58 29 18.06 Dec, 2 36,45
18 22,27 29 17.94 4 36.58
20 23.89 Jan, 1, 1934 15.61 6 36.64
21 24,51 4 14,19 e 36,81
25 26,96 5 13,94 9 37.11
26 27.62 8 13.43 12 37.68
28 28,77 9 13,32 13 37,50

Dec. 1 30.36 10 13.25 14 37.36
2 30.82 12 13,33 16 37.28
3 31.26 13 13.35 18 37.26
4 31,64 15 13,37 20 37.18
5 31,95 18 13.45 23 36.95
6 32,21 Oct, 24, 1935 28,06 26 36,78
7 32,45 Nov, 9 31,82 28 37.16
8 32,52 12 32.18 31 37.48
9 32,60 13 32,36

10 32,15 14 32,62

John Clark, lot 3, sec., 1, T. § N.,, R 35 E, Irrigation dug well,
6 by 8 feet and 37 feet deep, concrete curbing to 19 feet. Measuring
point, top of wood girder of well cover, west side of well, marked by cop-
per nall and washer, altitude 995,60 feet. Bench mark, top of concrete
flume at east side of pump house, altitude 996.88 feet. Land-surface
altitude 996.6 feet.

Sept, 4, 1933 28,82 Oct, 9, 1933 24.59 Jan, 4, 1934 14,53
11 24.59 16 24,38 Oct, 24, 1935 22.69
20 22.84 30 21,97 Nove. 9 23473
25 23,58 Dec. 4 24,05 Dec, 7 24,03
Oct, 2 23.57 29 14.80

E, J. McSherry, lot 3, sec, 2, T, 5 N., R. 35'E., Irrigation dug
well, 5 feet square and 23 feet deep, concrete curbing to 10 feet, Meas-
uring point, top of plank pump support, painted arrow, altitude 975,82
feet, Bench mark, south of well, in top of concrete post at northwest
corner of yard, brass screw, altitude 978,56 fest. )
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E. J. McSherry well - Continued

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Sept.11, 1933 13.34 Oct, 16, 1933 15.75 Oct. 23, 1935 15.93
20 14.92 30 16.77 Nove, 7 17.26
25 15,11 Dec, 4 17,81 Dec, b 18,13
Oct, 2 16,12 28 18,02
9 16.04 Jan, 4, 1934 17.26

J. M, Morse estate, SEINEL

well, 3.5 feet square. concrete curb around top.

Oct, 30, 1933, to Jan, 4, 1934, top

sec, 3, Te 5 N., R, 35 E.

Domestic dug
Measuring point from

of concrete curb at center of south

side, altitude 959,02 feet; measuring point beginning Oct. 23, 1935, top
of concrete curb 0.8 foot north of outside southeast corner, altitude

959,05 feet,

well about 0.1 mile south, altitude 959,35 feet.

958,2 feet.

Bench mark, top of concrete curb, west side of irrigation

Land-surface altitude

Oct. 30, 1933 2b5.10 Jan, 4, 1934 31.71 Dec, 5, 1935 30.34
Dec., 4 31,92 Oct, 23, 1935 22.36
30 31.98 Nov. 7 30,18

Of the water-table wells listed above, 17 afford comparisons of

ground-water levels in December 1933 and 1935,

The changes range from a

rise of 1,95 feet to a decline of 7,2 feet; the average 2-year decline

was 1.58 feet.

Fort Rock Valley.--In September 1932 the ground-water levels were

determined in two water-table wells and five deep wells in the Fort Rock

Valley of central Oregon. These wells range in depth from 25 to about

350 feet., In November 1935 water levels were again determined in four

of the deep wells; one of the water-table wells was dry and the other was

not visited, Data for the four deep wells follow. In these four wells,

the average water-level decline from 1932 to 1935 was 1.49 feet,

Harry Crampton, SWiNWi sec. 15, T. 25 S., R. 14 E, Irrigation well,
16 inches in diameter, depth unkmnown. Measuring point, top of 16-inch
casing in pit, about 41.2 feet below land surface., Depth to water:

Sept. 4, 1932, 4,35 feet; Nov, 27, 1935, 5,89 feet; decline, 1.54 feet.

H, W, Ostrom, NWiNEl sec, 22, T, 26 S., R. 15 E. Irrigation well,
16 inches in dlemeter and 240 feet deep., Measuring polnt, top of pump-
base flange, at drilled hole, 0,3 foot above land surface. Depth to

water:
1.63 feet.

H, M, Parks, SWiNE} sec. 4, T. 27 S., R. 15 E,
16 inches in diemeter and about 250 feet deep,
pump-base flange at drlilled hole, 0.5 foot below land surface.
1932, 38.21 feet; Nov. 27, 1935, 39,58 feet; decline,

water:
1,37 feet.

H, M, Parks, SWiNE; sec, 4, T. 27 S., R. 15 E.
inches in diemeter and 100 feet deep.

Sept. 4,

Measuring point

Sept. 4, 1932, 24.96 feet; Nov. 27, 1935, 26,59 feet; decline,

Irrigation well,

Measuring polnt, top of

Depth to

Stock well, 8
top of 8-inch

casing, 0,7 foot above land surface and approximately ievel with measur-

ing point of preceding well.

Depth to water:

Nov. 18, 1935, 41.75 feet; decline, 1,43 feet.

Sept. 4, 1932, 40,32 feet;



PENNSYLVANIA

By Stanley W. Lohman

HISTORY AND DESCRIPTION

A systematic survey of the ground-water resources of the State of
Pennsylvania was begun in 1925 by the United States Geological Survey
in cooperation with the FPennsylvania Topographic and Geologic Survey,
under the general supervislon of 0, E, Meinzer, geologist in charge of
the division of ground water, United States Geological Survey. In that
year the thirteen counties and parts of two other counties of south-
eastern Pennsylvania were studied by Hall,:L and in 1926 the six countles
of southwestern Pennsylvania were studied by Piper,2 but no observation
wells were established In elther area, No field work was done in 1927,
In 1928 and 1929 the twelve counties of northwestern Pennsylvania were
studled by 1'..egge't;te,:5 who in December 1928 selected one dug well in
Sligo, Clarion County, for monthly cobservation by a local observer,
This was the first observatlion well established In Pennsylvania by the
United States Geologlcal Survey or 1lts cooperating agency, and monthly
measurements to fhe nearest inch have been continued on this well up to
the present time. In 1930 the twelve countles and parts of two other
counties of northeastern Pennsylvanla were studled by the writer,4 who
in July 1930 selected one unused flug well in Montrose, Susquehanna
County, for monthly observation by a local observer, Since the fall of
1931 this well has been measured weekly to the nearest 0,01 foot, and
since August 1935 1t has also been equipped with a 7-day automatlc re-
corder.

Owing to the growing interest in ground-water levels occasioned
by the drought of 1930, the areal ground-water survey ln Pennsylvanla
was temporarily set aside in 1931, and a cooperative State-wlde obser-

5
vation well program was begun. Through the help of J. W. Mangan, dis-

1 Hall, G. M., Ground water in southeastern Pennsylvania: Penn~
sglzania Geol. Survey, 4th ser., Bull. W2, 255 pp., 7 pls., 7 figs.,
1934.

2 Piper, A. M., Ground water in southwestern Pennsylvania:
ngnsylvania Geol, Survey, 4th ser., Bull, W1, 406 pp., 1 pl., 40 figs.,
1953,

3 Leggette, R, M., Ground water in northwestern Pennsylvanias
Pennsylvania Geol, Survey, 4th ser., Bull, W3 (in press).

4 Lohman, S. W., Ground water in northeastern Pennsylvania:
Pennsylvania Geol, Survey, 4th ser,, Bull, W4 (in press).

5 Lohman, S. W., Investigations of the fluctuations of the ground-
water table in Pennsylvania: Am. Geophys. Union Trans., 13th Ann, Meet-
ing, pp. 373-375, 1932. 161
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trict engineer of the United States Geologlcal Survey at Harrisburg, 1t
was planned to locate observation wells near stream-gaging stations so
far as possible, so that well measurements could be made by the local
stream observers in conjunction with thelr regular duties. Accordingly
in the fall of 1931 all the 99 stream-gaging stations in the State were
visited by the writer, and at 31 of the statlons unused wells, mostly
dug, were selected for observation. In addition six similar wells were
measured by independent local observers, including the two wells started
in 1928 and 1930, making 37 wells in all. Nine of the wells were equipped
with Kinnison float gages, one was equipped with a 7-day automatic re-
corder and a float gage, and the rest were measured by the visible ripple
met:hcxi,6 using steel tapes with attached brass weights of lmown length,
all measurements being made to 0,01 foot., Well measurements by local
stream gagers are recorded on the weekly gage-helght cards and sent to
the district englneer at Harrisburg, who transfers them and forwards
them to Washington; those made by independent local observers are sent
directly to Washington on franked post cards. Englneers from the dis-
trict office have aided materially in making repairs at observation wells
equipped with float gages.

In order to have some means of averaging the water levels in all
wells each week, the arbitrary datum method was chosen, and the Jrater
level in each well was assumed to be 10,00 feet above the datum on No-
vember 28, 1931, a date on which all the water levels stood about at
their annual minimum,

No field work was done in 1932, but in 1933 the cooperative ground-
water survey of the State was resumed, and in 1933 and 1934 the 14 coun-
ties of south-central Pennsylvania8 were studied by the writer. In 19356
the eight counties of north-central Pennsylva.niag were studied by the
writer, thus completing the areal ground-water survey of the State.

The use of several observation wells was unavoldably lost at dif-
ferent tlmes, because their owners had filled in the wells or reclaimed
them for use, and measurements on some wells were interrupted for brief

periods because of breakdowns of equipment or carelessness of the local

6 Leggette, R. M., and others, Report of the committee on obser-
vation wells, U. 3. Geological Survey -- a preliminary manual of methods
(mimeographed), pp. 19, 20, U, S. Dept. Interior, May 1935.

7 Idem, pp. 56, §7.

8 Lohman, S, W., Ground water in south-central Pemnsylvania (manu-
script report filed at offices of the United States Geological Survey
and the Pennsylvania Topographic and Geologic Survey).

9 Report in preparation.
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observers., A few new wells were added from time to time as opportunity
permitted, and many of the new wells are being measured by the wetted-
tape method.lo Thus in 1931 one well was lost, in 1932 three wells were
lost and two wells were added, in 1933 one well was lost, in 1934 five
wells were lost, and in 1935 four new wells were added and the automatic
recorder was transferred from one well to another. Of the wells being
measured at the end of 1935 1 had been measured each month continuously
for 7 years, 1 had been measured contimmously for 5% years (1} years
monthly and 4 years weekly), 27 had been measured each week fairly con-
tinuously for 4 years, and 4 had been measured each week continuously for
3 to 4 months, Thirty-two wells in all were being observed during 1935,
1 measured monthly and 31 measured weekly, lncluding 1 well equipped with
an automatic recorder, and a total of 1,308 individual measurements were
made during the year.

The distribution of the 32 observation wells measured during 1935
among the principal ground-water provincesll of the State 1s as followss
2 are in the Piedmont province, 8 in the Blue Ridge-Appalachlan Valley
province, 3 in the Northeast Drift province, 8 in the North-Central
Drift -- Paleozolc province, and 11 in the South-Central Paleozolc prov-
ince, There are no wells in the Atlantic Coastal Plain province, which
covers only a very small part of the State, At the present time addi-
tional wells are needed in the Pledmont province and in the southwestern
part of the South-Central Paleozoic province.

Three of the observation wells are 6-inch drilled wells with iron
casings, one is a bored well with 7-inch tile casing, and the rest are
dug wells 3 to 4 feet in diameter, Most of the dug wells are curbed
with stone, but several are lined with tile or concrete. They range in
depth from 5 to 72 feet, but two~thirds of them are from 10 to 30 feet
deep, Of the wells for which records of a year or more are avallable,
the water-level fluctuations range from 2% to 29 feet and average about
8 feet, The maximum fluctuation is in a well 64 feet deep, and the mir.:l-
imum is in a well only 13 feet deep.

All the wells are thought to be water-table wells, but several may
tap bodies of perched water., Most of the wells are in areas unaffected
by heavy artificial withdrawal except for two or three wells that are
pumped for a few weeks durlng each year.

10 Leggette, R. M., and others, op. cit., pp. 17-19.

11 Meinzer, O, E., The occurrence of ground water in the Unlited
States with a diascussion of prineiples: U, S. Geol, Survey Water-Supply
Paper 489, pl. 31, 1923.
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The measuring point is, as a rule, a marked point on a sharp edge of
the wood, stone, or concrete platform, or, for the drilled wells, the edge
of the casing., Most of the measuring points are falrly substantial, but
some are rather insecure and should be replaced. Some of the measuring
points have been tied in to bench marks by instrumental leveling, and it
is intended to set additional bench marks as soon as the opportunity and
funds are avallable,

The weekly water levels for all wells, tabulated in feet above the
arbitrary datum, are filed quarterly in the offices of the United States
Geologlical Survey in Washington, of Ge. He Ashley, State geologist, Harris-
burg, and of J, W. Mangan, district engineer, United States Geologlcal
Survey, Harrisburg. In addition, one copy 1s sent to C. F. Merriam,
Pennsylvanla Water & Power Co., Baltlmore, who, with H. W, Lowy, of the
same company, has been studying the relation between ground-water levels
in the Susquehanna Basin and ground-water run~off in the Susquehanna
River in connection with the prediction of the minimum stream flow avail-
able for two large hydroelectric power plants, Other information sent to
the above named offices Includes weekly average water levels and descrip-
tions of new observation wells, The average water levels for the first
33 weeks were published in 1932,12 and described briefly in a mimeo-
graphed statement releasing the data to the public.15

Hydrographs of 8 wells in northwestern Permsylvanial4 and of 8
wells in northeastern Pennsylvania15 are in process of publication, and
hydrographs of 12 wells in south-central Pennsylvania and 7 wells in
north-central Pennsylvania will be published by the writer in subsequent

reports.
WATER-LEVEL FLUCTUATIONS

The weekly average water levels in observation wells in Pennsylvania
from November 28, 1931, to January 4, 1936, are given in the following
table, Five of the wells being measured at the start of the program were

omitted from the average. These include three that had to be abandoned

12 Lohmen, S, W., Investigations of the fluctuatlions of the ground=-
water table in Pennsylvania: Am, Geophys. Union Trans, 13th Ann, Meeting,
p. 374, 1932.

13 Lohman, S. W., Replenishment of ground water recorded by obser-
{ggéon wells in Pennsylvania: Dept, Interior Press Mem. 62307, April 27,
14 Leggette, R. M., Ground water in northwestern Pennsylvania:

Pennsylvania Geol. Survey, 4th ser,, Bull, W3 (in press).

15 Lomman, S, W., Ground water in northeastern Pennsylvania:

Pennsylvania Geol. Survey, 4th ser., Bull. W4 (in press).
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after only a few weeks' records were obtained, one that is so close to a
large river that flood waters produce abnormally high ground-water levels,
and one that is measured only once a month. In computing the arithmetic
averages missing well measurements for individual wells for short periods
were obtained by interpolation, and those for longer periods were dropped
from and subsequently added to the average in such a way that the effect
on the average was only 0,03 foot a week or less, This was accomplished
by assumlng that the water level in the particular well was equal to the
average for all other wells on a particular day several weeks after
meagurements had ceased and on a particular day several weeks before
measurements were resumed. Then the intermediate readings were supplied

by interpolation, .
Weekly average water levels in observation wells in Pennsylvania

The water level in each well is expressed in feet above the
arbitrary datum for that well. The weekly average water level
given in this table is the average of the water levels thus ex-
pressed in all observation wells measured in that week,

Number of Water level Mumber of  Water level
Date wells (feet) Date wells (feet)
1931 1932
Nov. 28 32 10,00 Aug, 6 33 11.08
Dec. 5 32 10,17 13 33 11,00
12 32 10.66 20 33 10.83
19 32 11.34 27 33 10,50
26 32 11,41 Sept, 3 33 10,41
1932 10 33 10,.42
Jan, 2 32 11.81 17 33 9.96
9 32 12,87 24 33 9.73
16 32 12,67 Oct., 1 33 9.77
23 32 12,97 8 31 10.71
30 32 13.21 15 31 10,71
Feb, 6 32 13,55 22 31 11.21
13 32 13.81 29 31 11.39
20 32 13,29 Nov, 6 31 12,00
27 32 12.83 12 31 13.18
Mar., 5 32 12,73 19 31 13.90
12 32 12,62 26 31 13,48
19 32 12,79 Dec, 3 30 12,94
26 33 13.71 10 30 12,59
Apr, 2 33 15,24 17 30 12,36
9 33 14.42 24 30 12,43
16 33 14.19 31 30 13.26
23 33 13.66 1933
30 33 13.14 Jan. 7 30 13.16
May 7 33 13,24 14 30 12.87
14 33 14,32 21 30 13.01
21 33 13,64 28 30 13.79
28 33 13.08 Feb, 4 30 13,50
June 4 33 12,68 11 30 13,30
11 33 12,23 18 30 13,32
18 33 12,22 25 30 13,56
25 33 12,03 Mar, 4 30 13,30
July 2 33 12,02 11 30 13,61
9 33 12,07 18 30 14,87
16 33 11,56 25 30 15.10
23 33 11,44 Apr, 1 30 14,99
30 33 11.41 8 30 15.28
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Weekly average water levels in observation wells -~ Continued

Tumber of  Water level Tumber of  Water level
Date weolls (feot) Date wells (feet)
1933 1934
Apr, 15 30 15,29 Sept. 1 27 10,82
22 30 15,21 8 27 10,86
29 30 14.39 15 27 11.12
May 6 30 14,13 22 27 11.77
13 31 14,60 29 26 12,04
20 31 14,38 Oct. 6 26 12,40
27 31 14,14 13 26 12,28
June 3 31 13,94 20 26 11.84
10 31 13,94 27 26 11,60
17 31 13.33 Nov, 3 25 11.75
24 31 12,80 10 25 12,15
July 1 31 12.47 17 25 12,11
8 31 12,69 24 25 12,39
15 31 12,27 Dec. 1 25 13,18
22 30 11.80 8 25 13,22
29 30 11,69 15 25 12,96
Aug. 5 30 11,54 22 25 12,86
12 29 11,53 29 25 13,11
19 29 11.69 1935
26 29 13,11 Jan. b 23 13.06
Sept. 2 29 12,97 12 23 13,74
9 29 12.83 19 23 13,68
16 29 13,34 26 23 13,72
23 29 12,99 Feb, ‘2 24 13,31
30 29 12,67 9 24 13,07
Oct. 7 29 12,26 16 24 13.52
14 29 11,77 23 24 13,74
21 29 11.82 Mar, 2 24 14,29
28 29 11.91 9 24 14,64
Nov., 4 29 11,76 16 24 14,99
11 29 12,08 23 24 15,04
18 29 12,27 30 24 14,64
25 29 12,22 Apr. 6 24 14.25
Dec. 2 29 12,17 13 25 14.82
9 29 12,16 20 25 14,41
16 29 12,31 27 25 14,09
23 29 12,82 May 4 25 14,03
30 29 13,24 11 24 14,71
1934 18 24 14,16
Jan, 6 29 14,07 25 24 13,54
13 30 14,40 dJune 1 24 13,34
20 30 13,81 8 24 12,67
27 30 13,66 15 24 12,35
Feb, 3 30 13.44 22 24 12,66
10 30 12.83 29 24 12,39
17 29 12,48 July 6 24 12,16
24 29 12.47 13 24 12,80
Mar, 3 29 12,43 20 25 12,37
10 29 12,66 27 26 12,87
17 29 12,58 Aug, 3 25 12,62
24 29 12,81 10 25 12,52
31 29 13.94 17 25 12,29
Apr. 7 29 14,18 24 26 11,98
14 29 14,62 31 27 11,52
21 29 14,45 Sept. 7 27 11.58
28 29 13,78 14 27 11,28
May 5 29 13,66 21 27 11.03
12 29 13.20 28 27 10,74
19 29 12.88 Oct, & 27 10,60
26 28 12,61 12 27 10,49
June 2 28 12,30 19 27 10,17
9 28 12,10 26 27 10,05
16 28 11,94 Nov, 2 27 10,66
23 27 12,22 9 o7 10,76
30 27 11,91 16 28 11,74
July 7 7 11.68 23 28 11.77
14 27 11,43 30 23 12,03
21 27 11,01 Dec, 7 28 11.85
28 27 11,00 14 28 12,88
Aug, 4 7 10,99 21 28 13,53
11 27 11,03 28 28 13,04
18 27 11.156 1936
26 27 11.16 Jan, 4 28 13,40
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As shown In the above table, the average of the ground-water levels
in all the observation wells in the State was practically the same at the
beginning and at the end of the year 1935. From December 29, 1934, to
December 28, 1935, there was a net decline of only 0.07 foot, but from
January 5, 1935, to January 4, 1936, there was a net galn of 0,34 foot.
By comparison, there was a net decllne of 0,13 I'oot4dur1ng 1934, a net
decline of 0,02 foot during 1933, and a net gain of 1.85 feet during 1932,
Thus the only appreciasble net yearly change occurred in 1932, and this was
due in part to the uneven monthly distribution of precipitation for that
year., The precipitation over the State was only 2 inches below normal
in 1936 but was more than 3 inches below normal in 1932 and 1934 and was
3 inches above normel in 1933, MNoreover, the monthly distribution of
precipitation in 1935 was more nearly normal than in any of the other
three years, The average water lewels for 1935 are also probably more
nearly normal than those of any of the other years,

In 1935 the total range of fluctwatiom in the average weekly water
levels was 5 feet, from the highest average stage of 15.04 feet on March
23 to the lowest of 10,05 feet on October 26, The range for other years
was from 3,76 feet in 1933 ta 5,51 feet in 1932, in which the highest
water levels occurred in April and the lowest in August or September. In
1935 the water levels reached the lowest weekly average since 1932, The
summer declineg in 1933 and 1934 were arrested sharply by abnormally
heavy tropical rainstorms in August and September 1933 and in September
1934, and therefore the lowest levels reached in those years were 2 and
3 feet above those for 1932 and 1935. In July 1935 the precipitation was
1 inch above normal, and the June water levels were thus maintalned
through July, but the water levels declined steadily during August, Sep-
tember, and October., Winter recharge in 1935 began late in October, and,
with above-normal precipitation in NovembeI;, the water levels rose stead-
11y throughout the remainder of the year. In former years winter recharge
had begun as early as October 1 and as late as December 5.

The observation well which has the longest record and which is
also typically representative of water-table conditions in an area un-~
affected by pumping is the one established July 15, 1930, at Montrose.

It is an unused dug well, 38.2 feet deep below the ground surface,
near a hilltop on the Carlton Farm just within the northern boundary
of the borough and 0.35 mile east of the northwest corner of the
borough., It is curbed with loose stones and has a substantial con-
crete top. The well is thought to be entirely 1n Wisconsin glacial

drift. The measuring point is the top edge of a 3-inch hole cut into
a 2- by 12-inch plank in the floor of the recorder shelter and is
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1.09 feet above the top of the concrete platform, which is at ground

level,

of the farm,

A1l measurements were made by P, F, Chamberlain, superintendent

Measurements were made monthly to the nearest inch from

July 15, 1930, to November 8, 1931, and weekly to the nearest 0.01 foot

by the visible-ripple method from November 14, 1931, to August 3, 1935.

Since August 10, 1935, the well has been equipped with a 7-day automatic

recorder, and as a check weekly measurements have been made to the

nearest 0,01 foot by the wetted-tape method.

All measurements listed

in the table below are In feet above the arbitrary datum, which is 20.19

feet below the measuring point; therefore the water levels may be com-

pared with those in the flrst table for similar dates,

The lowest water level recorded in this well was 9.77 feet above

the arbitrary datum on December 5, 1931, and the highest was 16,65 feet

on November 19, 1932,
occur in April, and the lowest in the fall,

Normally the highest water levels in this well
The complete records of

water levels in this well up to January 4, 1936, are given in the fol-

lowing table:

Water levels in the observation well at Montrose, Susquehanna

County, Pa., In feet above the arbitrary datum

Water level

Water level

Water level

Date (feet) Date (feet) Date (feet)
1930 1932 1932
July 15 13,2 Feb, 13 16,50 Oct, 1 10,28
Aug, 1 11,9 20 15,25 8 13,66
Sept. 1 10.8 27 14,22 15 13,07
Oct, 1 11,9 Mar, 12 13,20 22 13,01
Nov, 1 10,8 19 12,856 29 12.82
Dec. 1 10.3 26 12,90 Nov, 5 14,49
1931 Apr. 2 16,02 12 16,03
Jan, 1 10.5 9 15,84 19 16,65
Feb, 1 10.4 16 15.8 26 15.10
Mar, 2 12.3 23 14.75 Dec, 3 14,70
Apr. 1 16.0 30 14,00 10 13,84
May 1 14,1 May 7 16,47 24 12,36
June 11 14.8 14 15,76 31 13.24
July 1 12.9 21 14.65 1933
Aug. 1 14,9 28 13,10 Jan, 7 13,60
Sept, 1 11,7 June 4 12,47 14 13.26
Oct, 1 10,9 11 11,86 21 13.14
Nov, 1 10,3 18 11,65 28 14,32
8 10,22 25 11,30 Feb, 4 13,80
14 10,14 July 2 11.656 11 12,75
21 10,05 9 11,95 18 12,70
28 10.00 16 11,95 25 12,50
Dec, 5 9,97 23 11.88 Mar, 4 12,35
12 10,20 30 11,62 11 14,44
19 10.38 Aug. 6 11,40 18 14,77
26 10,60 13 11.17 25 15.94
1932 20 11,18 Apr., 1 15,66
Jan, 2 10,80 27 11,06 8 16.10
9 15,10 Sept. 3 10,92 15 16.13
16 14,99 10 10,69 22 15,62
23 16,38 17 10,30 29 14,65
30 16,30 24 10.42 May [} 14,00
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Water levels in the observation well at Montrose - Continued

Water level

Water level

Water level

Date (feot) Date (feot) Date (feet)
1933 1934 1935
May 13 13.84 Apr., 7 14,04 Mar., 9 16,21
20 13,70 14 15.34 16 15.22
June 3 13,94 21 14.80 23 15.03
10 14,20 28 14,21 30 13.80
17 13,45 May 5 13.09 Apr, 6 13.90
24 12,22 12 12,34 13 16,37
July 1 11.74 19 11,78 20 14,30
8 11,75 26 11.41 27 14.48
15 11.50 June 2 11,05 May 4 13.95
22 11.29 ] 10.89 11 14,80
29 11,03 16 10,72 25 12,72
Mg, 5 10.99 23 11.40 June 1 11.63
12 11.11 30 10.84 8 11.31
19 11,39 July 7 10,94 15 11,13
26 16.24 14 10,89 22 10,94
Sept. 2 15,13 21 10,84 29 10,91
k] 16,71 . 28 10.90 July 6 10.85
16 16.44 Aug, 4 10.88 13 11,05
23 15.11 11 11,15 20 11,29
30 14,19 18 11,12 27 11,29
Oct., 7 13.39 25 10,87 Aug., 3 11,21
14 11.87 Sept. 1 10,84 10 11.12
21 11.48 8 10,80 17 11,04
28 11,79 15 11.13 24 10,99
Nov. 4 13,04 22 13,32 31 10.89
11 12,07 29 13,68 Sept. 7 10,72
18 12.26 Oct. 6 15.31 14 10.65
25 13.25 13 14,93 21 10,57
Dec, 4 12,99 20 13.71 28 10,47
k] 13.01 27 12,98 Oct. 5 10,39
16 12,73 Nov., 3 12.42 12 10,29
23 13,32 10 13,23 19 10,19
30 14.19 17 13.31 26 10,09
1934 24 14.24 Nove 2 10,12
Jan, 6 14,01 Dec, 1 17.49 9 10,19
13 13.62 8 15,5 16 12,72
20 12,00 15 13.9 23 14,99
27 12,30 22 12,79 30 16,29
Feb., 3 11,97 1935 Dec. 7 15,60
10 11,64 Jan, 5 12,09 14 15,33
17 11.14 19 12.79 21 15.86
24 10.87 26 12,68 28 15,07
Mar, 3 11.40 Feb, 2 12.00 1936

10 13.20 ] 10,90 Jan, 4 14,75

17 12,72 16 12.26

24 11.89 23 12.89

31 14,43 Mar, 2 12.€60




SOUTH CAROLINA
TIGER RIVER AREA OF SOIL CONSERVATION SERVICE

An observation-well program was started in the Tiger River area,
in Spartanburg and Greenville Counties, S, C., in July 1934, by the
Geological Survey in cooperation with the Soil Conservation Service, as
part of a national soll-conservation program. A total of 28 wells haye
been measured 1n this area, 9 along the North Fork of the Tiger River
and 19 along the South Fork. Measurements have been discontinued on 4
wells in the South Tiger area.

The 9 wells in the North Tiger area are all dug wells; 1 and 3 are
cased with rock, 2 and 8 with tile, and 4, 5, 6, 7, and 9 are uncased.
In the South Tiger area wells 6, 8, 9, 10, 11, 12, 14, and 15 are dug,
wells 1 and 7 are drilled, and wells 2, 3, and 4 are bored, Wells 6,

8, and 14 are cased with tile or brick, but the other dug wells are un-
cased; well 1 1s cased with iron casing, and well 7 with tile; the

bored wells are all cased with tile. The wells range in depth from 15
to 65 feet., They penetrate deeply weathered rocks of the Piedmont
Plateau, chiefly metamorphic, They are essentially water-table wells
and are not affected by heavy withdrawals, The depth to water level

in the different wells ranges from about 16 to 65 feet. The measuring
point for each well is a keel mark either on the instrument table over
the well or on a cross-bar over the center of the well., The altitude

of each measuring point has been instrumentally tied in with bench marks.

The measurements of depth to water level have been made weekly by
members of elther the Geological Survey or the Soill Conservation Service,
A total of 2,100 measurements were made on the 24 wells from the beginning
of the program to January 1, 1936, of which 1,260 were made during the
year 1936 -- an average for the year of 52 measurements to the well, Only
the records of measurements that were made nearest to the first of each
month are givem in this report. The method of expressing the results of
the measurements 1s explained in the introduction, A water-stage recorder
has been in operation on well 3, in the South Tiger area, since the be-
ginning of the program. Four other automatic recorders have been in use
at times, but only two of them are in use at present., They have been
shifted from well to well in order to get continuous records for short

periods on all the wells,
170
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The average fluctuations of the water levels in the North and South
Tiger arcas are practically the same in smplitude and essentially syn-
chronous in phase, but the fluctuations in some of the individual wells,
especially in the South Tiger ares, deviated widely from the averages.
Thus the times of the highest and lowest stages in some of the wells
varied as much as several months from the highest and lowest averages.

On the average; the water levels rose from the beginning of June 1934,
when the flirst measurements were made, until about the later part of July
and then declined untll the following January. They rose, on the average,
from Jamuary 1935 until July, when the highest average stage of the year
was reached -- about 1.6 feet higher then at the beginning of the year.
They declined from July to about the middle of December. Very few meas-
urements were made during the latter part of December or the firat part
of January 1936, but those that were made indicate a slight average rise.

Wells in the Tiger River area, in Spartanburg

and Greenville Counties, S. C.

(The depth to the water level given in the next to last columm is the
depth below the measuring point on Jan, 1, 1935, The height of the
measuring point, given in the last column, 1is 1ts height with reference
to the erbitrary datum,)

Deptn  Heignt
t of

o

Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) level oint
(reet) ?feet)

Yorth Tiger area
B, L. Bane, 1 mile S, 5° E,

1

of Walnut Grove 32 6 29,22 39.22
2 John Wingo, 24 miles S.

840 E, of Switzer 40 1.5 36,77 46.77
3 J. L, Foster, 1/2 mile S.

45° E, of Roebuck 56 3 51.68 61,68
4 W, G. Sloan, 2% miles S.

670 E. of Duncan 4a 6 39.63 49,63
5 A, B, Grouse, 1/2 mile N,

800 E, of Duncan 31 5 27.76 37.76
6 E, E, Brown, 13} miles S,,

10° W, of Fairforest 30 5 27.556 37.55
7 C. P, Cleveland, 6 miles N.

10° W, of Duncan 44 5 41,05 51,05
8 A, B, Grouse, 53 miles N. 40°

W, of Duncan 42 5 40,40 50,40
9 W, C. Suddeth, 8 miles N, 5° .

W. of Duncan 29 6 27.18 37.18

South Tiger area

1 C. 0. Fowler, 4 3/4 miles

N, 56° E. of Woodruff 65+ 6 64,90 74.90
2 C. 0. Fowler, 2% miles

N, 73° E. of Woodruff 35.5 14 33.65 43,65
3 C. D, Turner, 1/4 mile

S. 45° E. of Switzer crenee 14 32,18 42,18
4 Walter Cox, 1/8 mile

N, 300 W, of Switzer cassee 12 39439 49,39
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. Wells in the Tiger River area - Continued
Depth Helght
ta of
Well Owner and location Depth  Diameter water measuring
na. (feet) (inches) 1level oint
(feet) ?feew
Squth Tiger area - Contlnued
6 J, D, Darby, 3% miles S,
25° E, of Reidville 51 60 47.42 57.42
7 T, 0, Fowler, 2 3/4 miles
S. 219 E, of Reidville 15 6 15.25 25.25
8 C. S, Vaughn, 3% miles
N, 820 E, of Reldville 37 60 35,47 45,47
9 Mrs. Ila L. Wilson, 1 mile
N. 260 W, of Reldville 29 60 30,68 40,68
10 J. E. Raven, 1 3/4 miles
S. 459 E. of Duncan 27 60 26.68 36.68
11 J. O, Forest, 3 miles S,
209 W, of Duncan 32 60 26,75 36475
12 J. Ge R. Armstrong, 2 miles
N. 50° W. of Duncan 37 60 35,79 45,79
14 R. B. Taylor, 2 miles
N. 719 W, of Greer 31 72 25.46 35,46
15 A, W. Neves, 6 miles
N, 469 W, of Greer 57 48 55.64 65,64
16 J. T, Bridwell, 7% miles
N, 60% W, of Greer 53 54 45,29 55,29

Water levels In wells in the Tiger River area, in Spartanburg
and Greenville Counties, S, C., in feet above the arbitrary datum

Date 1 2 3 4 5 5
1934 North Tiger area
June 1«12 10,00 ceons 9.86 10,57 11,10 11,02
July 2-9 11.27 10.83 10.04 11,39 11,94 11.32
30 11.65 11,15 10.24 11,76 12,32 10.89
Sept., 3=5 11,22 11.20 10,49 11.57 11,76 10,25
Oct., 1-4 10,70 10,89 10.54 10,94 11.11 10,12
29 10.70 10.66 10.51 10,51 10.66 9.97
Dec. 3 10.34 10.21 10,30 10,30 10,30 10,10
31 9.93 10,00 10,08 10,01 10,01 10,04
1935
Jan. 28 10,38 10,13 9.45 9.76 9.856 10.25
Mar, 4 11.13 10.58 9.92 10,17 10.35 10,56
Apr., 1 11.81 11.09 10.06 10.98 10,94 10,60
29 12,60 11.56 10.23 11,79 11.40 10.49
June 3 13,00 11.89 10,47 12.56 11,70 10,54
July 1 13.16 11.93 10,68 12.96 11.61 10,18
29 12.79 11.69 10.86 13.01 11.30 10.02
Sept., 2 12,03 11.20 10.93 12,54 11,02 9.99
30 11.55 10.80 10.95 12.12 10.82 10.09
Nov. 4 11.00 10,31 10.83 11.48 10,41 9.96
Dec, 2 10.41 9.87 10.63 10.82 9.94 9.91
1936 .
Jan, 6 10.05 wsese 11.12 cseea 10,13 coavse
Date 7 8 9 Average
1934
June 1=12 9.22 10.19 11,00 10,37
July 2«9 10,09 10,58 11.68 11.01
30 10,88 10.99 11,75 11.29
Sept. 3-5 11.09 11,19 11,35 11.12
Oct. 1-4 10,77 11.02 10.82 10,76
29 10,53 10,74 10.53 10.53
Dec. 3 10,22 10,32 10,06 10.24
31 10.01 10,01 secse 10,01
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Water levels in wells in the Tiger River area - Continued
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Date 7 8 9 Average
North Tiger area - Contilnued
1935
Jen, 28 9,92 9.84 oo 9.95
Mar. 4 10,24 10,04 10,87 10,42
Apr. 1 10,60 10,33 11.20 10,84
29 10,82 10,59 1l.42 11,22
June 3 11,03 10.89 11.60 11.41
July 1 11.15 11,06 11.71 11,60
29 10,95 11,12 1l.61 11,48
Sept. 2 10,80 11,09 11,57 11,24
30 10,61 11,04 11,30 11.03
Nov., 4 10,15 10,71 10,75 10,63
Dec., 2 9.57 10,46 10.56 10,24
1936
Jan, & esece seene “aeen voses
Date 1 2 3 4 6 7 8 9
South Tiger area
1934
June 1-12 10,89 9.30 11,00 11.54 9,82 13.45 10,00 14,15
July 2-9 10.39 9.69 11.43 9.86 10,21 13,13 10.56 14,78
30 10,22 10,56 10,71 10,34 10,66 11,73 10.94 14,54
Septe 3-5 csvae 10,92 10,93 10.80 10,92 10,35 11,10 12,96
Octe 14" oeeve 10.81 10,49 10,79 eseen 9.51 10,89 11.74
29 10,07 10.62 10.48 10.62 10,55 10,20 10,57 10.95
Dec. 3 10,05 10,19 11.12 10,23 10.26 9453 10,09 10,35
31 essce coeeo 10.06 cevesn 10,01 10,00 evees 10,01
1935
Jan, 7 10,00 10,01 10.30 9.94 9,95 11.22 cesee 9,98
28 g.95 10,07 10,70 9,74 9,89 12,39 ceees 10,04
Mar. 4 9,90 10,83 11,31 9.90 10,21 13,84 9,63 11.02
Apr. 1 9.93 11,79 1l.76 10.39 10,67 14,31 10,05 11.80
29 10,05 12,73 12,19 10,71 11.04 15,05 10,51 12,32
May 27 10,24 13,24 12,27 11,05 11,23 14,36 10,90 12,58
July 1 10,58 13,44 11,97 1l.44 11,44 12,89 10,40 12,28
29 10.82 13,33 11,62 11,61 11,27 12,05 11.55 11.55
Sept. 2 11,04 12,86 11,17 11.56 11.12 11,45 11,40 10,75
30 11,13 12,48 10,90 11,35 10,88 10,69 11,15 10,33
Nov. 4 11.20 11,80 10,42 11,94 10,57 9,33 10.84 9.83
Decs 2 11.14 11.35 10,03 10,54 10.21 9,08 10,44 cssns
1936
Jen. 6 11,13  11.58 11.73 seces 9.96 essoe 10.30 canee
Date 10 11 12 14 15 16 Average
1934
June 1-12 12,32 12,27 10,87 11,39 9.25 9.40 11,10
July 2-9 12,63 13,15 11.55 12,21 9,52 11,04 11.44
30 12,36 13,15 11.65 11,81 9,98 12,79 11.53
Septes 3-5 11.50 12,12 11.39 10,60 10.64 13,57 11,37
Oct. 1-4 10,90 11,12 11,14 10,21 10.82 12,99 10.95
29 10.61 evsas 10,73 9.42 10,84 12,15 10,60
Decs 3 10,33 10,54 10.24 9,75 10,41 10,95 10,29
31 10,00 10,02 10,01 cosee 10,02 10,09 10,02
1935
Jen. 7 9,98 9,90 9,97 seses 9,98 ceses 10.11
28 9.99 9.76 9.83 10,34 9,59 9.32 10,12
Mar. 4 10,60 10,37 9.85 11,20 9,14 8.79 10,47
Apr, 1 11,26 11,24 10,24 11,70 8.91 8,85 10,92
29 11,57 11.77 10.95 11,99 8,77 9.48 11.36
May 27 11,72 12,28 11,37 12,03 8.78 10,14 11.58
July 1 11.49 12,63 11.38 11,45 9.19 10,75 11,52
29 11,14 12,22 11,35 10,64 9,560 10,87 11.39
Sept. 2 10,80 11,31 11.17 10,81 9,70 10,75 11.13
30 10,61 10,95 10.98 11.35 9,78 10,94 10,96
Nov. 4 10,13 10,17 10.71 1015 9.82 11,03 10,56
Dec, 2 9,92 9046 10,41 Q.74 9.80 10,63 10,21

77056 0—36——12



TEXAS
STATE-WIDE PROJECT
By W, N, White and A. N. Sayre

Detailed investigations of ground-water conditions in certaln areas
in Texas were begun in 1929 as a State-wide project by the United States
Geological Survey in cooperation with the Texas State Board of Water
Engineers and the Englneering Experiment Station of the Agricultural and
Mechanical College of Texas, Additlonal investigations have since been
started in other areas, and at the present time all or parts of about 30
counties have been covered., In nearly all the areas investigated a seri-
ous problem of ground-water supply exlsts owing to lowering of the water
levels by heavy withdrawals for municipal use or irrigation. Consequently
the investigations have dealt especially with the quantity of avallable
ground water and the best methods of utilizing and conserving these sup-
plies for beneficlal use, Perlodic measurements of water levels in se-
lected wells have been made in 21 of these counties. The areas 1n which
these measurements have been made, the principal 1nvestigators in each
area, the date on which the investigation was begun, and the approximate
number of observation wells are as follows:

Winter Garden area: Dimmit and Zavala Counties, includlng parts of
La Salle and Maverick Counties, by W. N, White, T, W. Robinson, S. F.
Turner, and Penn Livingston; begun in 1929; includes about 100 observa-
tion wells,

Houston area: Harrls County and parts of Galveston, Fort Bend,
Brazoria, Waller, Grimes, and Montgomery Counties, by Penn Livingston,

S. F, Turner, and W. N. White; begun in 1930; inciudes about 90 obsers
vation wells.

South Texas area: Duval County, by A, N. Sayre; begun 1n 1931;
includes 47 observation wells, Webb County, by J. T. Lonsdale and J, R,
Day; begun in 1932. Brooks County, by S. F. Turner and J, C. Cumley,
begun in 19323 includes 15 observation wells, Kleberg County, by FPenn
Livingston and T. W, Bridges; begun in 19323 includes 40 observation
wells. Jim Wells and Jim Hogg Counties, by S. F., Turner, J, C. Cumley,
and W, A, Lynch; begun in 1933,

San Antonio area: Bexar County and parts of Comal County, by Penn
Livingston and A, N, Sayre; begun in 1932; includes 38 observation wells.
Uvalde and Medina Counties, by A. N. Sayre; begun in 1929; includes 32
observation wells,

The principel water-bearing formations in all these areas are sand-
stones or limestones that dip from their outcrops toward the Gulf of
Mexico at a rate somewhat greater than the slope of the surface, and con-
sequently the water ln them is under arteslan pressure except ln the out-

crop areas, Some of the wells have arteslan flow, The water 1s under
174
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water-table conditions in the outcrop areas of these formations and also in
the areas of stream and terrace gravel, which In some places yield consid-
erable quantities of water.

Many of the wells thédt recover water from the stream and terrace
gravel are dug wells that range in depth from a few feet to a hundred feet
or more and in diameter from 3 to 6 feet, whereas most of the wells that
penetrate the deeper formations are drilled and range in depth from about
50 to about 2,000 feet and in diameter from 3 to 24 inches.

In most wells the point from which the measurements are taken is
either the top of the casing or the top of the drop-pipe clamp, but in
the wells pumped by power the measurements are usually made from the pump
base. The altitudes above sea level of the measuring points of wells in
the Houston, San Antonio, and Winter Garden areas and in Kleberg County
have been determined by leveling and are given in the tables.

Water levels were measured monthly for the first year or two after
each investigation was begun., With the data thus obtained the periods
of the year in which the measurements appeared to be the most significant
were selected, and thereafter measurements were made during these periods,
two or three measurements being made on each well each year, Automatic
water-stage recorders were installed over one or more wells in each area
and maintained for a sufficient time to indicate the characteristics of
the fluctuations in water level. Prom three to six recorders have been
in use since 1929,

The periodic measurements of water levels ln observation wells are
being continued, but most of the detailed work of the investigations
listed above has been completed, and detailed reports on them have been
or are being prepared for publication, The following reports contain
information relative to water-level fluctuations In areas that have been
investigated in the State-wide projJect begun In 1929:

White, W. N., and others, Survey of the underground waters of Texas:
U. S. Dept. Interior mimeographed memorandum, Feb, 16, 1931,

White, W. N,, Livingston, Pemn, and Turner, S. F., Ground-water re-
sources of the Houston-Galveston area, Texas: ﬁ. 8. Dept. Interior
mimeographed memorandum, Oct. 17, 1932,

White, W. N., and Livingston, Pemn, Ground-water rescurces of the
Houston distriet: U, S, Dept. Interior mimeographed memorandum, Dec. 29,
1933.

Fiedler, A, G., Arteslan water in Somerville County, Tex.: U. S.
Geol, Survey Water-Supply Paper 660, 1934,

White, W, N,, Turner, S, F., and Lynch, W, A,, Ground-water in
Dimmit and Zavala Countles, Tex.: U, 8. Dept. Interior mimeographed
memorandum, Apr. 11, 1934.
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White, W, N., Summary report on the survey of the underground waters
of Texas: U. S, Dept. Interlior mimeographed memorandum, March 1935.

Lonsdale, J, T., Geology and ground-water resources of Atascosa and
Frio Counties, Tex.: U. S. Geol. Survey Water-Supply Paper 676, 1935.

Sayre, A. N., Geology and ground-water resocurces of Uvalde and Medina
Counties, Tex.: U, S. Geol. Survey Water-Supply Paper 678 (in press).

Livingston, Penn, Sayre, A, N., and White, W. N., Ground-water re-
sources of the San Antonio area, Tex,: U, S. Geol. Survey Water-Supply
Paper 773-B (in press).

Livingston, Penn, and Bridges, T. W., Ground-water resources of
Kleberg County, Tex.: U, S. Geol. Survey Water-Supply Paper 773-D (in
press).

Sayre, A. N., Geology and ground-water resources of Duval County,
Tex.: Ue. S, Geol, Survey Water-Supply Paper 776 (in press).

A reconnaissance was made by C, V. Thels, H., P. Burleigh, and H, A.
Walte, in 1933 and 1934, of the ground-water conditions in the southern
part of the High Plains, an area of about 70,000 square miles extending
from the Smoky Hill River, in Kansas, southward through parts of Kansas,
Colorado, Oklahoma, Texas, and New Mexico. This work, which was accom~
plished by means of an allotment of funds by the Public Works Adminis-
tration, resulted in a map showing the approximate depths to the water
table throughout the area, but it did not include any program of peri-
odic measurements of water levels. A mimeographed memorandum giving the
principal results of the investigation and including a small-scale hy-
drologlc map was issued October 30, 1935.

In general records of wells and water levels are released for pub-
lic inspection as soon as practicable and may be consulted in the of-
fice of the United States Geological Survey in Washington, D, C., or
in the office of the Texas Board of Water Engineers in Austin, Tex.
Records of water levels in observatlion wells in Bexar, Brooks, Dimmit,
Duval, Galveston, Harris, Jim Hogg, Jim Wells, Maverick, and Zavala
Counties, most of which have not previously been published, are given

below,
Bexar County

The Edwards limestone i1s the principal water-bearing formation
in Bexar County and supplies all the wells listed in the following
table except 5 and 6, which are supplied by the Glen Rose limestone,
and 35, which is supplied by the Austin chalk, Most of the discharge
occurs in the vicinity of San Antonio, where flowing wells, springs,
and pumped wells have ylelded for the last 20 years an average of
over 100,000,000 gallons of water a day.
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Miscellaneous water-level measurements were made by the San Antonio
Water Works Co. in standpipes at the waterworks plant on Market Street
from 1893 to 1900. Since 1911 the City Water Department has kept daily
records of the artesian pressure at the Brackenridge pumpling plant. In
1932 the United States Geological Survey and the State Board of Wabter
Engineers began measuring the water levels in 38 wells in the area and
maintained a water-stage recorder on another well. The measurements show
that the artesian pressure fluctuates within rather wide limits, but there
is no evidence of any marked rising or declining trend. During the greater
part of the period since the Geological Survey and State Board of Water
Englineers began making measurements the water levels have declined, but
between the measurements of April and June 1935 a general rise occurred,
and the June measurements showed the water levels to be higher than at
any other time since the beginning of the Investigation. The significance
of these fluctuations is dlscussed in Water-Supply Paper 773-B, which 1s

now in press. The records are given in the following table:
Water levels in wells in Bexar County

(Water levels given in feet above mean sea level)

1. Mrs. Kate Benke, 2., - Continued 3. - Continued
Culebra Road near
Medina-Bexar County Dat - Water level Water level
line. Diameter 6 ave (feet) Date (feet)

in. Depth 1,010 f%t.
Measuring point, Dec. 22,1933 715.84 Oct. ég,1934 706,81

top of pipe clamp, Mar. 2,1934 715.42 Nov, 704,96
0.5 ft, above land Oct. 12 , 712,24  Dec. 19 703,14
surface. Altitude Mar. 1,1935 712.64  Feb. 2,1935 702.51
1,044.64 ft. 28 702,92
Apr, 10 702.10
Water level 3. Ben Biering, Bandera June 28 738,94
Date (feet) Road, 2 miles south~ Sept29 752.49
east of Helotes, Di-
Sept.22,1933 757.24 ameter 5 inches.
May 23,1934 757.43 Depth 210 ft, Meas- 4. Theo, Blering, 1%
June 21 751.99 uring point, top of miles south of
July 31 764.55 casing, 1.0 ft. Helotes, Diameter
Aug. 24 747,68 above land surface. 8 in, Depth 344 ft.
Sept.21 743,93 Altitude 969.04 ft. Measuring point, top
Oct., 10 742,09 of pipe clamp, Al-
Dec. 21 740.87 titude 987.74 ft.
Feb, 3,1935 735.12  Oct. 18,1932 723.1
Feb., 4 735.08 Nov., 18 722,39
Apr. 9 734,38 Jan, 15,1933 721,09 Oct, 18,1932 725
May 21 789.37 Apr. 9 721,23 Nov, 18 724,74
June 28 825,12 July 18 715,67 Jan, 15,1933 7227
Aug., 2 804.54 Sept.18 712,25 Apr. 9 725,5
Sept .27 807,99 Oct. 17 711.06 July 18 718,32
Nov., 20 709,72 Aug. 17 716.5
Dec. 18 708,38 Sept.18 714,81
2, Ed Bacon, Bacon Jan. 19,1934  707.47 Oct. 17 713.45
ranch, south side Feb. 19 708,08 Nov., 20 712.12
of Camp Bullis, Mar. 19 709,48 Dec, 18 710,70
Depth 320 ft. Apr. 18 712.29 Jan. 19,1934 709,92
Measuring point, May 21 714.89 Feb, 19 710.16
top of casing, 1.0 June 19 712.99 Apr. 18 713,74
ft. above land sur- Jyly 30 711.16 May 21 716.23
face, Altitude Aug. 22 710.02 June 19 715.18

1,004,92 ft. Sept.19 708.03 July 30 713,89
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8. - Continued

Water level

Date (feet)
Feb, 2,1935 691 .47

28 691,74
Apr. 10 690,90
May 20 695,33
June 28 718,71
Sept.29 721,93

9. I, G, Yates, Bulverde

Road, 4 miles north
of Wetmore. Diameter
6 iIn., Depth 300 ft.
Measuring point, top
of casing, 1.0 ft.
above land surface.
Altitude 949.22 ft.

July 20,1932 689.2
Oct, 19 6877
Apr, 10,1933 686,27
July 17 685,80
Aug, 18 686.82
Oct. 18 685.58
Nov. 21 685,47
Dec., 20 685,27
May 22,1934 688,5
10, H, H, Classen, 2

miles north of Wet-
more. Depth 400t
ft. Measuring point,
top of pipe clamp,
1.0 ft. above land

178
Water levels in wells in Bexar County -~ Continued
4, - Continued 7. - Contimnued
Dat Water level Antonio, Diameter
e (feet) 5 in. Measuring
point, top of
Sept.19,1934 710.79 pipe clamp, Alti-
Oct. 13 709,42 tude 876.57 ft.
Nov. 20 707.50
Dec. 19 705,61 Date Water level
Feb, 2,1935 704,96 (foot)
Apr. 10 704,08 Ful
¥ 21,1932 685,53
May 20 708.81  0ct, 18° 690.7
Eov. 18 689,86
. 9,19 689.6
5. A. L. Fuller, Helotes. ;I;{y 18’ 33 685. 40
Diameter 6 in. Depth pg’ 17 68506
450 ft. Measuring  gept 18 684,92
point, top of pipe gct, 17 684,34
clamp, 1.0 ft. above yoy, 20 683.92
land surface. Al- Dec, 18 683.54
titude 1,043.81 ft. gan 19,1934 683,92
Feb, 13 34.2:;
Mar, 1 5
Sept.27,1933  881.09 Ap;'. is 86,81
Jan, 19,1934 872,41 May 21 684.73
Feb. 19 879.04 June 190 681.96
Mar, 1 876.16 July 30 682,96
19 867.2 Aug, 22 680,18
Apr. 18 875,41 Sept.19 679,03
May 21 875.8 Nov, 20 678,43
June 19 850 Dec. 19 678,06
July 30 877.49 Feb., 2,1935 678.18
Oct. 12 873.95 28’ 678.52
Dec, 19 873,62 Apr. 10 677.87
Feb, 2,1955 871,66 May 20 693,67
Apr, 10 871,01 June 28 705,29
‘J‘aY gg ggg-% Aug, S 699.17
une . t.29 99.85
Mg, 5 sos.1g  S°P 699
Sept.29 905,95

6. R. W, Barham, Bandera

Road, 0.2 mile north
of Helotes Creek.
Diameter 6 in, Depth
216 ft. Measuring
point, hole in pump
base, at land sur-
face, Altitude
1,050,33 ft,

Mar.

19,1934 972,33

Apr, 18 974.13
May 21 972,59
June 19 972,57
July 30 974,41
Aug, 22 972,13
Sept,.19 972,09
Oct, 12 972.07
Nov, 20 972,40
Dec, 19 972,29
Feb, 2,1935 972,00

28 972,60
Apr, 10 972,94
May 20 984,50
June 28 979.22
Aug., 5 978,23
Sept.29 981,53

7. George Calvert, Ban-

dera Road, 10 miles
northwest of San

8. Adolphe Benke, 15
miles northwest of
San Antonio., Di-
ameter 5 in, Depth
285 ft, Measuring
point, top of pipe
clamp, 0.5 ft. a-
bove land surface,

Altitude 907.33 ft,

July 21,1932 702.1
Oct. 18 706.18
Nov, 18 705.85
Apr. 9,1933 705.77
July 18 701,90
Aug, 17 700,65
Sept.l18 699,69
Oct. 17 699,10
Nov., 20 698,02
Dee. 18 697,10
Jan., 19,1934 696.51
Feb., 19 697,25
Mar, 19 698,35
Apr, 18 699,81
May 21 700.88
June 19 699,29
July 30 697,29
Aug, 22 697,00
Sept.l1l9 695,33
Oct, 11 694
Nov,., 20 692,78
Dec, 19 691,84

surface, Altitude
908.65 £t,

July 20,1932 673.57
Oct, 19 675.2

Jan. 16,1933 675,27
July 17 672,97
Sept.l9 672,37
Nov, 21 671.88
Dec. 20 671,61
Jan. 19,1934 671,48
Feb, 20 672,77
Mar, 20 674,08
Apr, 19 674,11
May 22 673.45
June 20 671.89
July 30 671,02
Aug, 23 670.83
Sept,.20 669,65
Oct, 10 669.25
Nov, 20 668,65
Feb, 2,1935 669,17
Mar., 1 670,03
Apr. 10 669,47
June 26 684.40
Aug. 3 686,02

11l. John Eisenhauer, Wet-

more road. Diameter
6 in. Depth 239 ft.
Measuring point, top
of casing, 0.5 ft.
above land surface.
Altitude 874.82 ft.
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Water levels in wellg in Bexar County - Continued

11, - Continued

13 -

Continued

15 - Continued

“Water level

Water level

Weter level

Date (feet) Date (feet) Date (feet)
July 20,1932 672.18 Sept.29,1933 673.04 Aug, 24,1934 684,87
Oct. 19 674,27 Feb, 20,1934 672,82 Sept 21 684,05
Jan. 16,1933 674,64 Mar, 20 673457 Oct, 9 684,24
Apr. 10 674.26 Apr, 19 674,47 Nov, 21 683,59
July 17 671.14 May 22 672,01 Dec. 21 683.17
Aug. 18 671,49 June 20 669,92 Feb, 3,1935 683,06
Oct. 18 671.24 Aug, 23 668,05 Mar, 2 683,14
Nov. 21 670,93 Sept.20 667,81 Apr., 9 682,27
Dec, 20 670.82 Oct, 11 667,41 May 21 691,80
Jan. 19,1934  670.97 Nov, 20 667 .87 June 28 706,78
Feb, 20 671,84 Dec, 19 667,81 Mg, 3 703.64
Mar, 20 673,01 Feb, 4,1935 668,11
Apr. 19 67347 Mar, 668,45
May 22 672,01 Apr, 10 667,63 16. G. A. Kuentz, Culebra
June 20 670,03 May 20 677.81 Road, 13 miles north-
July 30 669.78 June 26 688,92 west of San Antonio.
Aug, 23 668.95 Aug, 3 683,29 Diameter 6 in, Depth
Sept .20 668,07 Sept.26 682,43 216 ft, Measuring
Oct, 10 667 .62 point, top of pipe
Nov, 20 667 45 clamp, 0.5 ft, above
Dec. 19 667,40 14, Albert Theils, Wet- land surface, Alti-
Feb, 4,19356 668,01 more. Dilameter 6 tude 849,02 ft.

Apr. 10 668,19 in, Measuring
May 20 674,14 point, top of cas-
Sept .29 684,57 ing, 0.5 ft. above Sept,21,1933 690,79

12, Amos Lorenz

i

Nacogdoches Road.

Diameter 8% in.
Depth 370 ft.
Measurlng point,
top of pipe clamp,
0.5 ft., above land
surface. Altitude
821,16 ft.
July 19,1932 669,41
Oct, 19 675,16
July 17,1933 671.61
Aug. 18 671,78
Sept.19 672,12
Oct. 18 671,38
Nov, 21 671,40
Dec, 20 671,43
Jan. 19,1934 671,78
Feb, 20 672,11
Apr. 18 673,78
June 20 668,85
Aug, 23 667.48
Sept .20 667.15
Oct. 10 666,76
Nov, 20 667,26
Dec, 19 667 .24
Feb, 4,1935 667,49
Mar, 1 667,90
Apr., 8 667,01
May 19 676,51
June 26 685,31
Sept.26 680,61

13. Ed Haag, North Loop

Road, 4 miles south-

west of Wetmore.
Diameter 8 in,

Measuring

point,

top of pipe clamp,
0,6 ft, above land

surface,
782,81 ft.

Altitude

land surface.

Al-

Jan. 9,1934 688.36

titude 821,57 ft. Apr. 20 695,15
May 23 690,05
June 21 687,14
Oct, 2,1933 682,76 July 31 688,53
18 681,89 Aug, 24 685.22
Nov, 21 681,65 Sept.21 683.88
Dec., 20 680,80 Octe 11 683,36
Jan, 19,1934 681,08 Dec, 21 680,86
Feb, 20 684,00 Feb, 4,1935 682,66
Mar, 20 686,14 Mar, 2 683,12
Apr. 19 686,06 Apr, 9 682,52
May 22 687,06 May 21 698,67
June 20 684,40 June 28 715,44
July 30 683,91 Aug, 2 708.20
Aug, 23 681,73 Sept .27 708,22
Sept 20 681,33
Oct, 10 681,42
Nov, 20 682,42 17. F, A, Fitch, Bandera
Dec, 19 679,10 Road, 8% miles north-
Feb, 4,1835 682,27 west of San Antonio.
Mar, 1 685,72 Diameter 6 in. Meas-
Apr, 10 684,27 uring poilnt, top of
May 20 696473 pipe clamp, 1,0 ft.
June 26 713,57 above land surface.
Aug., 3 701,12 Altitude 881.83 ft,
Sept.26 692,99
July 21,1932 677.98
15, Robert Mechler, Oct, 18 682,38
Castroville Road, 6 Nov. 18 681,86
miles east of Cas- Jan, 15,1933 682,13
traville, Diameter Apr. 8 681,33
6 in, Depth 918+ ft.Julyl8 677.77
Measuring point, top Aug.17 677.83
of pipe clamp, 1,5 Sept.18 677.94
ft., above land sur- Oct, 17 677,33
face, Altitude Nov. 20 677.11
810,64 ft. Dec. 18 676,97
Jan, 19,1934 677,38
Feb, 19 677,78
Sept.15,1933 692,30 Mar, 19 678.68
Jan., 4,1934 690,53 Apr, 18 679.41
Apr, 20 692,67 May 21 677.28
May 23 689,38 June 19 674.54
June 21 686,90 July 30 675,71
July 31 687,77

Aug, 22 673,11
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Water levels in wells in Bexar County - Continued

17 - Continued 19 - Continued 21 ~ Continued
Water level Water lsvel Water level
Date (feet) Date (reet) Date (fest)
Sept.19,1934 672.38 Aug, 17,1933 674.67 Aug. 24,1933 674.71
Oct. 12 671.65 Sept.18 674,90 Sept.18 675.26
Nov. 20 672,23 Oct., 17 674,54 Oct, 17 674,69
Dec., 19 672,08 Nov. 20 674,39 Nav. 20 674,58
Feb., 2,1935 672.25 Dec., 18 674,09 Dec. 18 674,51
28 672,61 Jan, 18,1934  674.51 Feb. 19,1934 675.25
Apr. 10 671,81 Feb, 19 674.86 Mar, 19 676,06
May 20 682,43 Mar, 19 675475 Apr. 18 676,72
June 28 693,98 Apr, 18 677.09 June 19 672,09
Aug. & 689,01 May 21 674.8 Aug. 22 670,56
Sept.29 689,63 June 19 672,34 Sept,19 670,06
July 27 671.98 Oct, 12 669,44
Aug. 22 670,73 25 668,96
18. Alfred Reininger, Oct. 12 669 .25 Nov. 20 670,01
Bandera Road, 9 Nove. 20 669,70 Dec, 19 670,03
miles northwest of Dec. 19 669,70 Jan, 31,1935 670,09
San Antonio., Di- Jan. 31,1935 670.01 Mer, 1 670,48
ameter 5 in, Depth Mar., 1 670,24 Apr, 8 669,62
366 ft. Measuring Apr, 8 669 .35 May 20 679,77
point, top of pipe May 20 679.84 June 26 690,86
clamp, 0.5 ft. a- June 26 691,04 Aug, 3 685.78
bove land surface, Aug. 3 6865.86 Sept .26 685,31
Altitude 892,13 ft. Sept.26 685,18
22, Westmoorland College,
July 21,1932 679.03 20, Lake View Additionm, French and Ashby Sts,,
Oct. 18 683,86 Monterey and Wood San Antonio., Diameter
Nov. 18 683,29 Sts,., San Antonio. 5 in., Depth 900 ft.
Jan, 15,1933 683,58 Depth 1,000 ft. Measuring point, tap
Apr. 9 682,83 Measuring point, top of casing, at land
July 18 679,09 of pump base, 1,0 ft, surface, Altitude
Aug. 17 679,05 above land surface, 715,94 ft.
Sept.18 679.15 Altitude 711,26 ft.
Oct, 17 678,53
Nov. 20 678.28 Aug, 25,1933 675.37
Dec, 18 678,09 Aug, 25,1933 676.36 Sept.18 675.64
Jan, 19,1934 678,54 Sept.18 676465 Oct. 12 675,06
Feb, 19 678,94 Qcte 17 675,91 Nov. 20 674.96
Mar. 19 679,98 Dec. 20 676,71 Dec. 18 674,86
Apr. 18 680,77 Jan, 18,1934 675.84 Jan, 18,1934 675,05
May 21 678,57 Feb. 19 676.32 Feb, 19 675471
June 19 675,89 Mar, 19 677.08 Mar., 19 676435
July 30 676.98 Apr. 19 678.21 Apr, 18 676,96
Aug, 22 674,25 May 21 675,49 May 21 675,44
Sept.19 673.46 June 19 672,93 June 19 672435
Oct, 12 672,74 Aug. 22 671.48 July 30 673460
Nov. 20 673.20 Sept.19 671,09
Dec. 19 673,12 Oct, 11 670,49
Feb, 2,1935 673,15 25 669.98 23. Mrs. L. M. Hubble,
Apr. 10 672,71 Nov. 19 671,05 1119 Menchaca St.,
May 20 684,29 Dec. 20 671.16 San Antonio. Di-
June 28 695,81 Feb, 1,1935 671.09 ameter 5 5/8 in,
Aug. 5 690.48 28 671.48 Depth 498 ft, Meas-
Sept .29 691,40 Apr. 9 670.82 uring point, top of
May 21 680,22 13-inch plug, 1.9
June 28 690,08 ft. above land surface,
19, Mrs, J, H. Landa, Aug., 3 686,04 Altitude 665.23 ft.
Bandera Road, 7 Septl.27 686.21
miles northwest of
San Antonio., Di- July 21,1932 674,7
emeter 4 in, Depth 21, Davis Heights Addi- Oct,., 18 679.3
385 ft, Measuring tion, Blanco Road Nov, 18 678,1
polnt, top of pipe and Granada St., Apr. 9,1933 677.0
clamp, 1.0 ft, a- San Antonio. Meas- July 18 674,2
bove land surface, uring point, top of Aug,., 17 674.5
Altitude 773.09 ft. pipe clamp, at land Septl8 674.5
surface, Altitude Oct, 17 674.0
761.46 ft. Nov. 20 67349
Oct. 29,1932 678432 Dec, 20 673.9
Apr. 9,1933 678.65 Jan, 18,1934 674.2

July 18 675,09 Feb. 19 674,5
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23 - Continued 25 -~ Continued 27 ~ Continued
Water level Water level Water level

Date (feet) Date (feet) Date (feet)
Apr. 19,1934 676.1 Mar. 19,1934 675,54 Oct, 11,1934 677,18
May 21 673.8 Apr, 19 676,71 Nov, 20 677,71
June 19 671,1 May 21 674,25 Dec, 21 677,39
July 27 672,.4 June 19 671,65 Feb. 3,1935 677,57
Aug. 22 669,71 Aug. 22 670,41 Mar, 2 677,66
Sept.19 669,48 Sept.19 669,96 Apr., 9 676,89
Oct, 11 668.94 Oct., 11 669,43 May 21 686,72

25 668,48 25 668,87 June 28 699,41
Nov. 19 669 .63 Nov, 19 669,68 Aug. 3 695,53
Dec, 20 669,74 Dec. 20 670.01 Sept.27 696,439
Jan, 31,1935 669.81 Jan, 31,1935 670,24
Feb, 28 670,03 Feb, 28 670,32
Apr. 8 669.33 Apr, 8 669,44 28. Robert Boenig, Pinn
May 20 677 .68 May 20 677485 Road, 8 miles west
June 27 . 688.81 June 27 688,10 of San Antonio.
Aug, 3 684,83 Aug, 3 683,80 Diameter 6 in, Depth
Sept.27 685,03 Sept .27 684,05 888 ft. Meaguring

point, top of pipe
clamp, 1.0 ft, above

24, R, Keilman, 607 Perez 26. Fuller's Earth land surface. Al-
St., San Antonio. Plant, Castroville titude 745,45 ft.
Dismeter 5 5/8 in. Road, 13% miles
Depth 802 ft. Meas- west of San Antonio,
uring point, top of Dismeter 6 In, Sept.20,1933 682,15
6~-inch standpipe, Depth 872 ft. Meas- Jan. 4,1934 680,80
5.0 ft. above land uring point, top of Apr. 20 683,62
surface. concrete pump base, May 23 679,82

2.0 ft, above land June 21 677 .56
surface, Altitude July 31 679,09

Aug, 11,1933 672.86 790,15 ft, Aug, 24 675,82

Sept.18 673.40 Sept .21 675,40

Nov, 20 672,36 Oct, 11 674,81

Dec, 18 672.47 Sept.15,1933 684,95 12 674,55

Jan, 18,1934 672.80 Jan. 4,1934 683,48 Nov. 20 675,35

Feb, 19 673.04 Apr, 20 685,93 Dec, 21 675,16

Mar. 19 67347 May 23 682,28 Feb. 3,1935 675,31

Apr, 19 674,69 June 21 679,75 Mar, 2 674,53

May 21 671,51 July 31 680,88 Apr, 9 674,71

June 19 668,91 Aug, 24 677,71 May 21 684,19

July 27 669 459 Sept.21 677,02 June 28 696,32

Aug, 22 667,88 Oct. 11 676,39 Aug, 3 692,24

Sept .19 667,56 Nov. 20 676,87 Sept .27 692,99

Oct, 11 667,02 Dec. 21 676.45
25 666.16 Feb., 3,1935 676,47

Nov. 19 667,75 Mar, 2 676463 29. N, H, White, Oriental

Dec, 20 668,21 Apr, 9 675,87 St, at International

Jan, 31,1935 668,36 May 21 685,65 & Great Northern R.R.,

Mar, 1 668,61 June 28 698,47 San Antonio. Diam-

Apr, 8 668,03 Aug. 3 696,30 eter 6 in. Depth 700

May 21 676,11 Sept,.27 696,94 ft. Measuring point,

June 27 684.86 packing box on valve,

Sept.27 681,06 0.5 ft, above land

27, A, J. Vogt, Castro- surface, Altitude
ville Road, 12 652,53 fte.

25, Owner unknown, Morales miles west of San
and 24th Sts., San Antonio, Diameter
Antonio. Measuring 6 in, Depth 786 Sept.15,1933 67345
point, top of 1l-inch ft, Measuring Oct, 18 674,0
pipe, 1,5 ft. above point, top of pipe Nov. 20 675.,0
land surface, Al- clamp, 1.0 ft, Dec, 20 675.6
titude 677.60 ft, above land surface. Jan, 18,1934 674.5

Altitude 765.97 ft. Feb, 19 674,5
Mar, 19 674,9

Apr. 8,1933  677.53 Apr. 19 675,9

July 18 674,55 Sept.15,1933 684,27 May 21 671,7

Aug, 17 674,72 Jan, 4,1934 683,37 June 19 670,5

Sept.18 675,00 Apr, 20 686,13 July 27 671,73

Oct, 17 674,26 May 23 682,46 Aug, 22 668,9

Nov, 20 674.25 June 21 680,10 Sept.19 668,9

Dec. 20 674420 July 31 681,44 Oct.e 9 669,1

Jan, 18,1934  674.35 Aug, 24 678,34 25 668,2

Feb., 19 674,86 Sept,.21 677,79 Nov. 19 670,08
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29 - Continued 32 - Continued 34 - Continued
Water level Water level Water level

Date (feet) Date (feet) Date (feet)
Dec. 20,1934 670.3 Aug. 4,1933 670,41 Aug, 7,1933 671,58
Jan, 31,1935  668.43 Sept.18 671,63 Sept.l9 672455
Feb, 28 671,23 Oct, 18 670,53 Oct, 18 671,30
Apr. 8 670.4 Nov. 21 670,56 Nove 21 671,66
May 21 679.23 Dec, 20 671,73 Dec, 20 671,64
June 27 687 .9 Jan. 18,1934 671.29 Jan, 20,1834 671,70
Aug., b5 686.1 Feb, 20 672.24 Feb, 20 672439
Sept .27 672,33 Mar, 20 672,86 Mar, 20 672,60
Apr, 19 673.07 Apr, 19 673,96
May 22 669,48 May 22 670,79
30, Pruitt Bros.(?), 2  June 20 667,33 June 20 668,31
miles southwest of July 27 668,28 July 27 668,88
Von Ormy. Dliameter Aug, 22 665,98 Aug, 23 666,02
8 in. Depth 1,800 Septl19 666420 Sept.20 666,87
ft. Measuring Oct, 12 666,78 Oct. 8 . 667.18
point, top of valve, 26 665,66 26 666,01
4,0 ft, above land Nov, 19 666,87 Nov. 19 667,23
surface, Altitude Dec, 20 667,09 Dec, 20 667,58
594,12 ft. Jan, 31,1935 667,20 Jan, 31,1935 667 449
Mar, 1 667,76 Mar, 1 667,92
Apr, 8 666,72 Apr. 8 667.06
Aug. 26,1933 687.6 May 19 675,14 May 19 675461
Oct, 20 687.4 June 27 678,40+  June 27 684,10
May 22,1934 685.3 Aug, 3 680,20
Oct. 10 681.8 Sept.26 680,54

33. Moore estate, Houston
St., and Broadway,

31, Mrs. Mattke, 130 San Antonio. Diam- 35, Dr, D, T, Atkinson,
Olmos St., Sen An- eter 6 in, Depth Alamo Helghts, San
tonlo, Diameter 765 ft. Measuring Antonio, Diameter
6 in, Measuring point, top of hori- 8 in, Depth 245 ft,
point, top of pipe zontal pipe, 1.3 Measuring point
clamp, at land sur- ft, above floor. top of casing, 6.3 Pte
face., Altltude Altitude 645.66 ft. above land surface.
773.89 ft. Altitude 803,54 ft,

July 26,1933 671,1

Aug, 24,1933 672.4 Sept,.l9 67344 July 20,1932 671.47

Sept.1l8 673,00 Oct, 18 669,05 Oct, 19 674,04

Oct. 17 672,40 Nov, 21 67243 dJane 23,1933 675.05

Nov. 20 672,41 Dece 20 672,53 Apr, 10 674,34

Dec. 18 672,43 Jan, 18,1934 672,9 July 17 671,41

Jan, 18,1934 672,56 Feb, 20 6725 Aug, 18 671,54

Feb, 19 672,99 Mar, 20 673.4 Sept.l9 671,93

Mar, 19 673,69 Apr, 19 6739 Oct, 18 671,23

Apr, 19 674,67 May 22 671,1 Nov, 21 671,22

June 19 669,77 June 20 668,0 Dec, 20 671,23

July 27 670,03 July 27 660.9 Jan, 19,1934 671,54

Aug, 22 668435 Aug, 22 . 667.2 Feb, 20 671,94

Sept.19 668,08 Sept .19 667,3 Mar, 20 872,62

Oct, 12 667 .47 Octs 12 667.5 Apr, 19 673,41
25 667.17 26 667.6 May 22 670,96

Nov, 19 668,20 Nov. 19 668,3 June 20 668,65

Dec, 19 668,45 Dec., 20 668,1 July 27 668471

Jan, 31,1935 668,48  Jan, 31,1935 668.8 Mg, 23 667430

Apr. 8 667.97 Mar, 1 669,40 Sept.20 666,99

May 19 676,14 dpr. © 66845 Oct, 12 666,34

June 26 684,51 May 21 676,9 25. 666403

Aug., 3 681.06 June 27 684,9 Nove 19 666,98

Aug, 5 682,.2 Dec, 20 667,15
Sept.26 681.96 Jan, 31,1936 667.32

32, Sunset Wood & Coal Mar, 1 667,71
Co., Lamar and Wale Apr, 8 666,84
nut Sts., San Anto- 34. Southern Ice Co., May 19 674,91
nio, Diameter 8 Pierce and Sharer June 26 684,76
in, Depth 1,020 Sts., San Antonlo. Aug., 3 680,54
ft, Measuring Diameter 6 in, Sept.26 680,03
point, top of valve, Depth 900 f£t. Meas~
3.1 « above land uring point, top of
surface. Altitude concrete base, at
678,40 ft. land surface. Al-

titude 710,34 ft.
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Water levels in wells in Bexar County - Continued
36. A, A. Rothe, Seguin 37 - Continued

and W, W, White
Roads, San Antonio.

38 - Contimued

Water level

Water level

Diemeter 6 in,. Date (feet) Date (feet)
Depth 970 ft. Meas-
uring point, top of Mar. 19,1934 675.,8 Dec. 20,1933  660.2
pipe clamp, 1.6 ft. Apr, 19 676.3 Jan, 18,1934 660.2
sbove land surface. May 21 673,7 Feb, 19 660,5
Altitude 678.07 £t, June 19 670,.8 Mar, 19 661.6
July 27 671.9 Apr, 19 661,.6
Water lovel Aug, 22 669.4 May 21 660.2
Date (feet) Sept.19 669.1 June 19 658,1
Oct. 9,1934 669.2 July 27 252.2
Nov., 13,1932  676.19 668,65  Aug, 22 5642
Pob 17ﬁ934 673.26  Apr. 10,1935 669.75  Sept.19 65642
Oct, 8 667.76 May 21 679,05 Oct, 9 656.0
June 27 688,05 25 65543
Aug, 6 284.95 Nov, 19 256.2
. and Sept .27 84,8 Dec, 20 55
87, San Antonlo end R., Feb. 1,1935 656.2
Simpson & Probant, 28 666.5
San Antonio. Depth 38. San Antonio School Apr. 10 N 657.5
1,100 ft, Measuring Board, South Flores,May 21 659.6
point, top of 8-inch Sayers and Laclede Jumne 27 670.4
cross at top of cas- Sts., San Antonio. Aug. 5 66848
ing, 2.5 £t. sbove Diameter 8 in, Sept .27 6673
land surface, Alti- Depth 1,800-1,900
tude 629,55 ft. ft. Mea
point, top of con-
crete cap on well,
Aug, 2,1933 674.6 Altitude 622,57 ft.
Sept.18 6;4.3
Oct, 18 674,
Nov, 20 674.2 Aug. 21,1933 660.6
Dec., 20 674.1 Sept .19 661,.4
Jan, 18,1934 674.2 Oct. 18 661.0
Feb, 19 674.8 Nov. 20 660.4
Water levels in wells 1ln Brooks County
Shallow wells (leas than 150 feet deep).
202. E. O, Lasater es- 269 - Contimued 278 - Continued
tate, 4 miles north-
west of Falfurrias. Depth Depth
Drilled., Depth 112 Date to water Date to water
ft., windmill, (feet) (feet)
Measuring point,
top of loweat polnt Oct. 21,1932 20.40 Sept.256,1933 7,03
in cesaing, at sur- Nov. 29 20,29 Oct, 5 6.50
face. Jan, 5,1933 20,21 22 Te13
Feb, 20 20,22 Feb, 7,1935 evee
Deptn May 26 20,81
Date to water June 27 20.41 .
(feet) July 25 20,48 322, Baltasal, 1/2 mile
Aug, 10 20.16 aouthweat of center
Dec, 88,1932 30,38 Sept. 2 19.99 of Falfurrias.
Sept.20,1933 31.89 Oct, 3 16,90 Bored., Depth 17 ft.
Feb, 7,1935 29,20 17 16.50 Hand pump. Meas-
Feb, 3,1936 29.65 Feb., 77,1935 17.67 uring point, top of
Feb, 4,1936 16,71 pipe clamp, 2% ft.
above surface.
269. J. W. Story, 1 mile

northweat of Fal-
furrias. Depth
originally 650 to
700 f£t, caved and
now 100 ft. Drilled.
Measuring point,
top of casing, 1 ft.
above surface.

278.

Serverliano Guerrero,
1/2 mile northwest Sept.20,1933

of Falfurriss. Dug. Oct,

Depth 22 ft.

Meas-

uring point, top of Feb,

casing.

6439
5 5,72

22 6,10
7,1935 .05

Peb. 4,1936 7.93
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Water levels in wells in Brooks County - Continued

323. R. D, Donahoe, 1
mile southwest of

335 -~ Continued

865 -~ Continued

center of Falfurrias. Depth Depth
Hand-~auger well. Date to water Date to water
Depth 25 ft. Hand (feet) (feet)
pump., Measuring
point, pump clamp Sept.20,1933 50,49 Sept,20,1933 78,10
1} feet above sur~ Oct. 5 4,28 Octs 6 77,97
face, 22 4.73 20 7797
Jan. 2,1935 8455 Jan, 2,1935 77,71
Depth Feb, 7 6436 Feb, 6,1936 77,74
Date to water Feb. 4,1936 8.07
(feet)
872, Victor Martinez,
Sept.20,1933 6.88 336, E, E. Freeze, 1} 1 mile north of
Oct, 6 6,05 miles south of cen- Los Perez, Drilled.
24 6436 ter of Falfurrias, Depth 68 ft., wind-
Feb, 17,1935 7.88 Bored. Depth 20 ft. mill. Measuring
Feb., 4,1936 9.42 Hand pump. Meas- point, top of cas-

324, L. 0, Atkinson, 1
mile south of Fal-
furrias. Dug.
Depth 18 ft., wind-
mill., Measuring
point, top of cas-

ing, at surface.
Dec. 5,1932 13.04
Sept.20,1933 6.69
Octs 6 6.41

22 6.80
dan, 12,1935 10,086
Feb. 4,1936 10.75

333. A, L. Brochet, 1
mile south of Fal-
furrias, Dug,
Depth 11 ft. Hend
pump, Measuring
point, bottom of
1l by 6 in. plank

across top, at sur-

face,
Sept.20,1933 4.08
Oct, 5 3,03

22 3456
Jan, 2,1935 6.98
Feb, 4,1936 755

334, Cecilio Salinas, 1
mile south of center

of Falfurrias., Dug.
Depth 16 ft. Hand
pump.
Sept.20,1933 6.14
Octs & 4,82
4,90
Feb, 7,19356 7el5
Feb. 4,1936 10.20

335, E, E, Freeze, 1%
miles south of cen~
ter of Falfurrias.
Dug, Depth 18 ft.
Measuring point,
top of 4-in. cog
3 in. above sur-
face.

uring point, top of
casing, at surface,

ing, at surface,

Mar. 16,1933 44,5
Dec., 55,1932 9.8 Sept.20 44,94
Sept.20,1933 4,90 Oct. 6 44,74
Oct., & 3,70 20 44,72
22 4,15 Jan., 2,1936 42,96
Jdan, 2,1935 8,00 Feb, 6,1936 42,36
Feb, 7 5,78
Feb, 4,1936 745
874, Matilde Martinez,
Los Perez, 8 milles
453, J. D, Helms, 2 west of Rochal.
miles southeast of Drilled. Depth 80
Falfurrias, Bored. ft. Measuring
Depth 243 ft. Not point, pump clamp,
used. Measuring 2 feet above sur-
point, top of inner facee.
galvanized casing,
2 feet above sur-
face, Mar, 14,1933 B&0.
Sept.20 45,58
Oct, 6 45.51
Nov, 28,1932 19,32 20 45,49
Jan. b5,1933 19.48 Jan. 2,1935 42,62
Feb, 20 19.71 Feb, 6,1936 42,21
May 26 20,09
Sept.20 17.36
Oct, 3 16,74 882, E, Villareal, 5
17 16,62 miles west of Rochal.
Drilled, "Depth 138
ft. Hand pump,
822, Garcia Ramos Bros., Measuring point, top

12 miles west of
Rochal. Dug and
drilled. Depth 97

of pump clamp, 2 feet
above surface,

ft., windmill.

Measuring point, Mar, 14,1933 74.0
bottom of east 4 by Sept.20 74,23
6 in. cross timber, Oct. 6 74,19
20 74,14
Jan. 2,19356 72,96
8ept.20,1933 57.06 Feb., 6,1936 71.85
Oct., 6 656,90
20 656,93
Jen, 2,1935 60,96 885, Juan Longoria, 43
miles west of
Rochal. Depth 100%
8656, Florencio Rodriguesz, ft. pump .

5 miles west of
Rochal, Drilled,
Depth 130 ft. Hand
pump, Measuring
point, pump clamp,

Measuring point,
4 by 6 In. beam,
1 3/4 feet above
surface.

11 feet above sur-
face,
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885 - Continued 920.

Prosperc Mangel,
Jr,, west side of

Depth highway, Encino
Date to water settlement. Depth
(feet) 45 to 50 ft.
Hand pump. Meas-
Sept,20,1933 72,75 uring point, pump
Oct. 6 71.69 clamp, 2 feet above
71.42 surface.
Jan, 2,1935 70,88
Feb, 6,1936 69,75 Depth
Date to water
_(feet)
918, Jose Garcia Ramos,
west side of high- BSept.20,1933 35,40
way, Encino settle- Oct., 6 36,98
ment. Depth 45 ft, 20 35,856
Hand pump. Meas-

uring point, top of
4-inch casing 1
foot above surface,

921.

Sept.20,1933 38,25
Oct. 6 37.33

36435
Jan., 2,19356  38.90
Feb. 6,1936 39,28

Nicolas Cantu, east
side of highway,
Encino settlement,
Bored.
Hand pump. Measur-
ing point, top of
concrete curb 6 in,
above surface,

Depth 42 ft.

921 -~ Continued

Depth

Date to water
(feet)

Sept.20,1933 36.84
Oct, 6 35470
20 34,93

Jen, 2,1935 36,04
Feb, 6,1936 37.20

Deep wells (470 to 800 feet or more).

254, E, G, Maun, 2% miles 266 - Contlnued 272, Oliver, 2 miles
northwest of -Fal- ' west of Falfurrias.
furrias. Drilled. Drilled. Depth
Depth 500 ft. Wind- Oct. 23,1932 12,15 730 to 740 ft,

mill, Measuring Jan., 65,1933 11,02 Windmill., Measur-
point, top of 4 by 6 Feb. 22 11,03 ing point, top of
in. wood pump clamp May 26 13,52 rope at surface.
above concrete base, June 27 12,10 Altitude 132,17 fest,
3 feet above sur- July 25 12.81
face, Altitude Aug. 10 10,99
131.35 feet, Sept. 2 10.36 Oct, 23,1932 15.00

Oct, *3 9.48 Jan, 5,1933 13.03

Jan, 2,1935 10,63 Feb, 22 12.88

Oct, 23,1932 11.23 Feb, 3,1936 10,22 May 26 17.18

Jan. 56,1933 8.28 June 27 15.11

Feb, 22 9.00 July 256 13,89

May 26 14,75 270, J, W. Story, 1 Aug, 10 12,93

June 27 11.25 mile northwest of Sept. 1 12,17

July 26 9,51 Felfurrias. Octe 3 11.05

Aug, 10 8.52 Drilled, Depth Jan, 2,1935 13.81

Sept. 2 7.81 638 ft. Air 1lift.

Oct, 3 7426

Jan, 2,1935 7+61 273. George Franks, 13}

Feb, 3,1936 6,96 Oct, 21,1932 21,27 miles west of Fal-

Nove 29 19,67 furrias., Drilled.
Jan, 5,1933 18,18 Depth 710 to 730 ft.

266, Mrs, B. M, McCullar, Feb, 20 20,22 Well once had a flow.
2 miles northwest May 26 22,11 Measuring point, top
of Falfurrias. June 27 21.26 of pump clamp, 1 foot
Drilled. Depth 500 Oct. 4 18,12 above surface, Al~-
ft., Measuring Jan, 2,1935 19,04 titude 128,45 feet,

point, top of pump

clamp on top of
round concrete
curb, 18 inches
above surface,
Altitude 129.46
feet,

Nov. 31,1932 11.80
Jan., 5,1933 11.29
May 26 15,76
June 27 14,00
July 26 12.25
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Water levels in wells in Brooks County - Contimmed

273 - Continued 340 - Contimued 399 - Continued

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Aug, 10,1933 11.40 Nov. 6,19352 4,15 Dec, 77,1932 15.85
31 10.57 Jan, 5,1933 3.24 Jan. 5,1933 14,78
Oct, 3 9.76 Feb. 20 2,68 Feb, 20 15.06
Jan, 2,1935 10.10 May 26 7.68 May 26 21.89
Feb., 3,1936 9.58 June 27 4,43 June 26 16.74
July 25 4,69 July 25 16.13
Aug. 10 2.85 Aug. 10 15.11
281, C.P.& L. City Water 31 2.47 31 14,36
Works, center of Oct. 3 1.28 Oct. 4 12.64
Falfurrias. Jan, 2,1935 2463 Feb., 7,1935 13,95
Drilled. Depth 749 Feb, 6,1936 2,38 Feb. 4,1936 14.37

ft. Measuring
point, top of hori-
zontal plpe, 3 feet 390, Southern Pacific 405, A. Rupp, 5 miles
above surface. Al- Railway, Falfur- east of Falfurrias,
titude 11.54 feet, rias, Drilled, Drilled. Depth
Depth 810 ft, No 612 ft., Measuring
pump, Measuring point, top of cas-

Oct, 22,1932 19.33 point, top of cas~ ing encased In con=-
Jan. 7,1933 14.26 ing, at surface. crete, 2 feet above
Feb, 22 14,89 Altitude 107.62 surface, Altitude
May 26 20,52 feet, 100,00 feet.
June 27 16.62
July 25 16.58
Aug, 10 14,41 Oct. 25,1932 11.50 Oct. 21,1932 19.10
31 15,70 Jan. 5,1933  8.97 Jan, 5,1933 18.14
Octe 3 12.92 Feb. 22 8.77 Feb, 20 18,02
Jan, 2,1935 15,80 May 26 15.21 May 26 20,54
Feb, 8 13.48 June 27 11.58 June 27 19,13
Feb, 5,1936 12.12 July 25 10,39 July 25 18.70
Aug. 10 8,96 Aug. 10 18,07
31 8,75 31 17.87
337. Mrs, J. S, Donshoe, Oct. 4 6460 Oct, 4 17.30
1% miles south of Jan. 2,1935 8.21 Feb. 77,1935 17.84
Falfurrias, Drill- Feb. 4,1936 770 Feb. 4,1936 18,36

ed. Depth 800 to
1,000 ft, Meas-~
uring point, top 397, J. W, Dale, 2 miles 467. Flowella townsite,
of casing, 3 feet east of Falfurrias. 5 miles southeast
above surface. Drilled. Depth 520 of Falfurries,
Altitude 115,67 ft. No pump. Meas- Drilled. Depth
feet. uring point, top of 640 ft, Windmill,
casing, at surface; Measuring point,
altitude 104,64 feet. top of wood pump
clamp, 18 inches
above surface.

Dec. 5,1932  9.60
Jan. 5,1933  7.43

Feb, 20 6,74 Dec. 77,1932 16,60
May 26 11.17 Jan, 5,1933 16,65
June 27 8,80 Feb. 20 16.45 Jan. 5,1933 10,57
July 26 8.50 May 26 17,75 Feb, 20 10,6
Aug. 10 6,78 June 27 17.20 May 26 13,08
31 6450 July 25 17.59 June 27 11,50
Oct. 3 5.59 Aug. 10 17.01 July 25 11,17
Jan, 2,1935 7431 31 16,89 Aug, 31 10,36
Feb, 6,1936 6.68 Octs 3 13,98 Oct, 3 9.74
Jan, 7,1935 15.18 Feb, 7,1935 10,32
Feb, 4,1936 10,50

340, Dr. H, M. Bennett,
2 miles south of  399. J., Brit Dekle, 3 3/4
Falfurrias, Drill- miles east of Fal- 474. A, Rupp, 5% miles
ed, Depth 742 ft, furrias, Drilled, east-southeast of

Measuring point,
top of brace, 2
feet above surface.
Altitude 11,45,

99.23 feet.

Depth 500 ft. Wind-
mill., Measuring
point, top of pump
clamp, 2 feet above
surface. Altitude

Falfurrias. Drill-
ed. Depth 472 ft.
Windmill, Measur-
ing point, top of
wood suction clamp,
1 foot above sur-
face, Altitude

94,07 feet.
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Water levels in wells in Brooks County -~ Continued

474 - Continued 504 -~ Continued 505 - Contlnued
Depth Depth uring point, bot-
Date to water Date to water tom of T polnt,
(feet) (feet) 5 feet above sur-
face.
Oct. 21,1932 19,03 Oct, 21,1932 21.77
Jan., 65,1933 17,01  Jan. 5,1933 19,88 Depth
Feb, 20 17.18 Feb, 20 20,05 Date to water
May 26 29.18 May 26 32,55 (feet)
Feb., 7,1935 16.86 June 27 21.48
Feb. 4,1936 17.75 July 25 20,35 Octe 21,1932 20.25
Aug. 10 20,49 Jan. b5,1933 19.69
31 19.49 Feb, 20 19.63
504, Neal Rupp, 5% miles Oct. 3 18.52 May 26 21,90
east-southeast of Feb. 7,1935 19.85 June 27 20,40
Falfurrias., Drilled,Feb. 4,1936 20,08 Oct, 3 18,77
Depth 488 ft. Alr Feb, 7,1935 19,42
1ift. Measuring Feb., 4,1936 19.51
point, top of T 505, Neal Rupp, 5% miles
discharge, 4 feet east-southeast of
above surface. Falfurrias, Drilled.

Depth 620 ft, Meas-

Water levels in wells in Dimmit County

M9-9. -~ Myers, 2% miles N7-21 - Continued N7-27 - Continued
southwest of Cometa.
-Measuring point, Feb. 19,1930 70,35 Sept.25,1930 69,40
top of casing. Al- Mar, 10 72,05 Dec. 11 (b)
titude 688.55 feet, Apr. 16 72,00 Apr., 25,1931 61,70
May 19 7175 June 8 62480
July 15 69,30 Octs 2 (b)
Dec. 12,1929 78.10 Aug. 26 68,90 Nove 6 (b)
Feb, 19,1930 78.15 Septe25 69425 Dec, 4 69,20
Aug. 26 784560 Dec, 18 67455 Jan, 7,1932 éb)
Peb, 6,1931 78455 Feb, 6,1931 68,05 Feb, 11 b)
Mar, 4 78.60 Mar, 4 67.40 Mar, 18 70.15
Apr. 26 78.60 Apr, 25 68,65 Mar, 18,1933 68,30
June 8 78.75 June 8 67.00 Sept.21 67465
July 3 78485 Octs 2 66405
Aug, 5 78.80 Nove. 6 68.30
Oct, 2 78.90 Dec, 4 70,60 N7-34, A, Johnson, 2
Nove 6 79.00 Jan, 47,1932 70,15 miles northwest of
Dec. 4 79.05 Feb. 11 70.90 Winter Haven,
Jan, 77,1932 79.15 Mar, 18 70,60 Measuring point,
Feb, 11 79435 July 6 71.15 top of casing,.
Mar. 17 79.40 Aug. 29 70,80 Altitude 576.40
July 6 79.49 Dec. 22 71.23 feet,
Aug. 29 79.38 Mar, 18,1933 69455
Dec. 21 79,62  Aug. 27,1934  77.15
Mar, 22,1933 79.75 Dec. 77,1929 50,70
Aug. 27,1934 80,50 Feb. 5,1930 64.60
Mar, 13,1935 80.85 N7-27, Price & Kidwell Apr, 18 60.15
July 31 80.75 5% mlles southeast May 24 50,70
Jan. 26,1936 80.70 of Cometa., Meas~ June 21 46.80
uring point, top July 16 45,20
of pump base, Al- Aug, 20 47,10
N7-21, Owner unknown, 4 titude 634.55 feet. Sept.25 50,50
miles southeast of Oct, 30 49,40
Cometa. Measuring Dec. 9 45,70
point, top of cas- Oct. 28,1929 58.05 Jan, 8,1931 51.60
ing. Altitude Nove. 22 76465 Feb, 4 44,00
649,70 feet, Dec, 18 69,70 Mar, 2 37.80
Jan. 16,1930 a 72,00 Apr, 23 44,90
Feb, 19 a 74,85 May 23 35480
Oct. 29,1929 66420 Mar, 17 71.15 June 24 35,50
Nov. 22 67.10 Apr. 16 (b) July 24 28465
Dec., 4 67.40 May 19 64,95 Sept.28 33435
18 68.15 June 16 604,65 Nove 3 50,60
Jan, 16,1930 68,70 July 15 60,15 Dec, 1 56465

a Pump running in nearby well.
b Pumping at time of measurement,
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Water levels in wells in Dimmit County ~ Contlnued

N7-34 - Continued N7-53 - Caontinued N7-74 - Continued
Depth Depth pipe clamp, Al-
Date to water Date to water titude 714,05 feet.
(feet) (feet)
“Depth
Jan, 4,1932 45.85 Dec., 19,1929 81,50 Date to water
Feb, 2 46,55 Jan, 16,1930 80,90 (feet)
Mar, 17 44,15 Feb, 19 81.15
May 5 45,00 Mar, 17 81,45 Sept .24,1929 73.80
July 5 41,70 Apr. 16 82,00 Nov, 22 79.90
Aug. 26 41,70 May 19 82,40 Dec, 18 79.70
Dec. 19 45,086 June 16 82,00 dan. 16,1930 74,45
Mar, 17,1933 40.15 July 15 82,50 Feb, 19 ¢ 75.50
Sept.15 35,90 Aug. 26 85,90 Mar, 17 (b)
Aug. 29,1934 41.85 Sept.25 83.15 Apr, 16 c 74,65
July 28,1935 44,25 Dec, 11 82,75 May 13 74,00
Jan, 24,1936 58,95 Jan, 9,1931 83,05 June 17 73.65
Feb, 6 82,45 July 15 73.90
Mar, 4 82,60 Aug, 26 81,75
N7-48, H, Hagelstein, 1 Apr. 25 83,00 Sept.25 ¢ 89.00
mile east of Winter June 8 (b) Oct, 20 74,70
Haven., Measuring July 3 83,60 Jan, 9,1931 c¢ 82,40
paint, top of pump Oct. 2 85,80 Feb, 7 ¢ 81,70
base, Altitude Nove 6 84,35 Mar, 4 76440
569,31 feet, Dec, 4 86.05 bpr, 25 73,55
Jan. 7,1932 84,30 dJune 8 73.70
Feb, 11 84,80 July 2 73465
Oct, 9,1929 61,00 Mar, 18 85,25 Oct, 3 79.10
Nov. 22 72465 June 30 85,14 Dec., 4 73,10
Dec, 18 a 79,60 Aug. 29 85,50 Jan., 7,1933 73400
Jan, 21,1930 76.90 Dec. 22 85,75 Mar, 19 73.15
Feb, 20 (b) Mar, 18,1933 86,55 July 1 73414
Mar, 24 (bg Sept.21 (c) Aug., 27 73,60
Apr,. 18 (b Mar, 18,1933 724,50
May 24 68,20 Sept.21 72,40
June 27 51,90 N7-73. J. English, 6 Aug, 28,1934 73.60
July 16 47,15 miles west of Car-
Aug. 20 (v) rizo Springs.
Sept.25 () Measuring point, N7-78, C. Schmitt, 2
Dec, 9 52,30 top of pipe clamp. miles northwest of
Jan., 8,1931 68,60 Altitude 662,15 Carrizo Springs.
Feb. 4 47,00 feet. Measuring point,
Mar., 2 (b) top of casing. Al-
Apr, 23 48,40 titude 676,00 feet,
May 23 33.85 Jan, 16,1930 9,60
June 24 32.15 Feb. 19 b 32,00
July 24 24,40 Mar, 17 b 32,10 Jan, 6,1930 92,70
Sept.28 29,50 Apr, 16 b 14,00 Feb, 19 92,95
Nov., 2 68,30 May 13 b 11,00 Mar, 17 93,00
Dec. 1 97,40 June 7 9.70 Apr. 16 (b)
Jan, 4,1932 66.76 dJuly 15 b 18,00 May 19 (b)
Feb, 2 73,20 Aug. 26 b 12.60 June 17 93,40
Mar, 17 59,10 Octe 20 9430 July 15 93,65
May 5 61,60 Jan, 9,1931 b 21,60 Aug, 26 93.80
dJuly 5 44,20 Feb. 7 c 27,30 Sept .25 93,90
Aug. 26 40,70 Apr. 25 8,60 Octe 20 94,00
Dec. 19 (b) June 8 8.20 Dec. 11 94,05
Mar, 17,1933 42,00 July 2 8,00 Jan, 99,1931 94,90
Sept.15 33,90 Dec. 4 12,50 Feb, 6 94,15
Aug. 29,1934 43,85 Jan, 7,1932 8.80 Mar, 4 (b)
July 28,1935 45,40 Feb, 11 (b) Apr, 25 94,70
Jan. 24,1936 60,38  Mar, 19 (b) June 8 94,70
July 1 11,44 July 2 95,00
Sept.18 (b) Oct, 2 95,20
N7-53, L, L. Willlams, Nov, 6 95,70
5 miles northwest Dec, 4 954,30
of Carrizo Springs, N7-74. J., English, 5 Jan, 7,1932 95,30
Measuring point, miles west of Car- Feb, 11 ()
top of casing, al- rizo Springs. Mar, 19 96,00
titude 670,05 feet. Measuring point, June 30 96,85
top of 4 by 4 in. Aug. 28 97,47

Pump running in nearby well.
Pumping at time of measurement,
Pump stopped a short time before measurement,

ocop
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Water levels in wells in Dimmit County - Continued

W7-78 - Continued N7-127, Mrs, F. F,. N7-135 - Continued
Kellogg, 1/2 mile
Depth northeast of Car- Depth
Date to water rizo Springs. Date to water
(feet) Measuring point, (feet)
° top of casing,
Dec. 22,1932 97.40 at surface, Al- Mar, 18,1933 26425
Mar, 18,1933 97.20 titude 580,80 feet. Sept.20 27.10
Sept .20 98,10 hug, 27,1934 27,70
July 31,1936 100,70 Depth Mar, 12,1935 29,90
Jan, 24,1936 100,55 Date to water July 28 29,43
(feet) Jan, 24,1936 30,30
N7-96. M. E, Coak, 3 Oct. 8,1929 58,10
miles west of Car- DNov, 22 62,40 N7-138, Owner unknown,
rizo Springs. Dec, 5 56460 1 mile east of Car-
Measuring point, 19 53440 rizo Springs, Meas-
top of casing. Jan, 21,1930 55485 uring point, taop of
Altitude 696,00 Feb, 20 64,15 casing. Altitude
feet, Mar, 24 59,35 579,30 feet,
Apr, 18 68465
May 24 58465
Jan, 6,1930 69,95 June 21 51,95 Oct, 24,1929 50,05
Feb, 19 70.00 July 9 53.15 Dec, 17 50,45
Mar, 17 70,10 Aug, 20 59,20 Jan, 17,1930 60.95
Apr, 16 70,70 Septe.25 62,00 Feb, 21 58,80
May 19 71,96 Oct, 30 51,90 Mar, 18 68,70
June 17 70.76 Dec. 9 52,60 Apr, 21 58,60
July 15 69,90 Mar, 2,1931 48,50 May 17 50,00
Aug. 26 71.60 May 23 45.80 June 17 47,50
Sept.25 71,55 July 24 43,30 July 17 46,55
Oct. 20 71,356 Aug. 26,1932 42,02 Aug. 26 52,00
Dec. 11 69.85 Dec, 19 3123 Sept.24 55,68
Jan, 9,1931 69,85 Mar. 17,1933 32,20 Oct, 27 48,50
Feb, 7 68,70 Septl.l5 26455 Dec, 9 46,40
Mar, 4 68,80 Mar, 9,1935 30450 Jan. 9,1931 50,20
Apr, 25 68,45 July 28 29,357 Feb, 5 43,85
June 8 72425 Jan., 24,1936 32,74 Mar, 6 43,85
July 2 72,70 Apr. 29 44,60
Nov, 6 73,156 June 4 41,80
Dec. 4 74.60 N7-136. J. L. Bell, 2 24 43,00
Jan, 7,1932 73460 miles southwest of July 30 40,15
Mar., 19 74,10 Carrizo Springs. Sept .30 44,10
July 1 80425 Measuring point, Nov. 4 50,656
Aug, 27 c 79430 top of casing, Dec, 2 49,50
Dec, 22 74.50 Altitude 614.16 feet, Jan. 5,1932 44,25
Mar, 18,1933 . 74,65 Sept.15,1933 43,20
Sept.21 (c) Aug. 27,1934 46,30
Aug. 27,1934 74.05 Jan, 7,1930 26,05
July 31,1935 77.80 Feb, 19 26,60
Jan, 24,1936 72.85 Msr, 17 26,35 N8-14, Mrs, C. Gray, 3
Apr, 16 26,45 miles south of
May 19 26,20 Crystal City. Meas-
N7-126, J, Gardner, Car- June 16 25490 uring point, top of
rizo Springs. Meas- July 15 26,10 casing. Altitude
uring point, top of Aug. 26 26445 550,09 feet,
casing. Altitude Sept.25 26,60
613,54 feet. Oct, 20 26,60
Dec, 11 26,60 Nov, 14,1929 61,30
Jan. 9,1931 26,445 Dec, 4 64,20
Feb. 26,1930 58,50 Feb, 7 26,25 19 66,00
Sept.12 59.50 Mar, 4 26,25 Feb, 20,1930 91,50
Feb. 6,1931 6§9.30 Apr. 25 26,40 Mar, 25 85,80
Apr, 26 59,75 June 8 26,00 Apr, 19 79 .40
June 8 59,35 July 2 25,96 May 24 62475
Octs 3 59,60 Octe 3 26,06 June 20 51,10
Dec. 4 60,00 Nov. 6 26435 July 9 48,45
Jan, 7,1932 59,86 Dec, 4 26,30 Aug, 20 47,75
Feb, 11 59465 Jan. 7,1932 26,40 Sept.25 57.80
Mar, 19 60455 Feb, 11 26,40 Oct, 30 47,70
July 1 61,08 Mar, 19 26435 Jan. 8,1931 65465
. Aug, 29 60,83 June 30 27,00 Feb, 4 45,10
Dec. 22 59.78 Aug, 29 26,73 Mar, 2 35,25

¢ Pump stapped a short time before measurement.
77056 0—36——13
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Water levels in wells in Dimmit County - Continued

N8-14 - Continued N8-23 - Continued N8-26 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) {feet) . (feet)
Apr. 23,1931 40,20 Nov. 15,1929 73.65 Aug. 26,1932 50,77
May 23 29,80 Dec, 18 80,75 Dec. 19 62,15
June 24 24,00 Jan. 21,1930 84,30 Mar. 17,1933 47,70
July 24 18,55 Feb, 20 101,80 Sept.15 (b)
Sept.28 20,85 Mar. 25 99,80 Aug. 29,1934 57.40
Nov. 3 61.00 Apr, 19 80,40 Mar, 6,1935 80,30
Dec., 1 61,00 May 24 79 .40
Jan, 4,1932 54,00 June 20 67.70
Feb, 2 54,00 July 17 62,10 N8-28, J. C. Brazil, 4
Mar, 17 53.10 Aug, 20 63.25 miles southeast of
Aug,. 26 33.85 Sept .25 72.20 Winter Haven, Meas-
Dec, 19 17.11 Oct. 30 64,70 uring polnt, top of
Mar, 17,1933 Caved in. Dec, 9 64,15 pipe clamp, Altitude
Jan., B8,1931 80.15 548,51 feet,
Feb, 4 61.25
N8-19, Owner unkrnown, 2 Mar, 2 51420
miles southeast of Apr, 23 54,90 Nov. 18,1929 64,80
Winter Haven., Meas- May 23 45,70 Dec. 19 72.35
uring point, top of June 24 40,30 Jan. 21,1930 75.25
oil barrel, Alti- July 24 35435 Feb, 20 87.00
tude 602,60 feet, Sept.28 35.95 Apr. 19 88,05
Nov, 3 72,60 May 24 78,20
Dec, 1 111.50 July 17 61,30
Dec. 18,1929 94,50 Feb., 2,1932 84,50 Aug. 20 61,55
Jan. 21,1930 92,70 Mar, 17 69,40 Sept.25 66,05
Feb, 20 106.20 May 5 70,20 Oct.. 30 64,90
Mar, 24 107,10 Aug, 26 52,70 Dece 9 55485
Apr. 18 111,20 Dec, 19 76.11 Jan. 8,1931 66,35
May 24 93,80 MNar. 17,1933 53,30 Feb, 4 58,60
June 27 80,00 Sept.186 42,40 Mar. 2 49,40
July 16 78,50 Aug. 29,1934 54,60 Apr. 23 50,95
Aug. 20 82,05 Mar, 6 1935 100,52 May 23 43,80
Sept.25 89.75 June 24 36.80
Oct, 30 78,00 July 24 32435
Dec. 9 77.00 N8-26. Chas. Dunn, 4 Sept .28 30,00
Jan., 8,1931 88,60 miles southeast of Nove 3 50,90
Feb, 4 75435 Winter Haven. Dec. 1 82,80
Mar, 2 68,15 Measuring point, Jan. 4,1932 67.50
Apr, 23 77«20 top of casing. Al- Feb, 2 69,60
May 23 65,30 titude 548.80 feet, Mar. 18 60,15
June 24 63,30 May & 70.90
July 8 60,98 Aug, 26 50,95
24 58,08 Nov. 19,1929 62,95 Dec. 19 c 62,80
Aug, 15 56.75 Dec, 19 70.40 Mar, 17,1933 46,55
Sept.28 61,48 Jan, 21,1930 73.40 Sept.15 46,75
Nove 3 87.89 Feb, 20 85,00 Aug, 29,1934 58,40
Dec, 1 102,80 Mar, 25 93.75 Mar., 6, 1955 82,46
Jan, 4,1932 87.98 Apr, 19 86,80 July 51’ 55,80
Feb, 2 88,80 May 24 76450 Jan, 25,1936 56,12
Mar, 17 82.13 July 17 60,10
Apr. 13 92,45 Aug. 20 59,90
May 5 87.06 Sept .25 674,55 N8-29, J, C. & O, E,
27 81.40 Qct. 30 63,60 Bookant, 4% miles
July 5 79.00 Dec., 9 54,60 southeast of Win-
Aug, 26 77.10 Jan, 8,1931 64,45 ter Haven, Meas-
Dec. 19 87,01 Feb, 4 57.50 uring point, top of
Mar, 17,1933 71.25 Mar, 2 48,70 pump base, at sur-
Sept.15 Capped. Apr. 23 50,70 face. Altitude
May 23 43,50 553,43 feet,
June 24 37.40
N8-23. L. Sparks, 4 miles July 24 33.20
east of Winter Sept.28 30.80 Nov. 15,1929 66,20
Haven, Measuring Nove 3 50,70 Dec. 19 75420
point, top of curb, Dec, 1 82,20 Jan, 21,1930 78.20
4 feot above sur- =~ Jan. 4,1932 65.80  Feb, 20 91.10
face, Altitude Feb, 2 65,80 Mar, 25 o7.75
562,64 feet, Mar, 17 60,10 Apr. 19 89,00
May 5 (v) May 24 79.30

b Pumping at time of measurement.
Pump stopped a short time before measurement.
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Water levels in wells in Dimmit County - Continued

N8-29 - Continued N8-40 - Continued N8-47 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
June 20,1930 68.70 Mar, 17,1933 26430 Sept.24,1930 99,50
July 17 62,00 Sept.15 45,45 Oct, 27 85,85
Sept.25 68430 Mar, 6,1935 47.50 Dec. 9 85.55
Oct. 30 65465 July 30 33430 Jan, 9,1931 a 92,75
Dec.s 9 58,756 Jan., 24,1936 41.40 Feb., 5 77.00
Jan. 9,1931  70.65 Mar, 6 78,50
Feb, 4 60.50 Apr, 29 78.40
Mar, 2 51,10 N8-45, R, S. McEachem, June 4 72.20
Apr, 23 52.40 2 miles east of Car- 24 75.60
May 23 45,60 rizo Springs. Meas- July 30 70,20
June 24 39.25 uring point, top of Sept.30 77.80
July 24 34,80 discharge pipe. Al- Nov, 4 91.10
Sept.28 33480 titude 592,90 feet, Dec., 2 88,75
Nov. 3 57.85 Jan, 5,1932 79,00
Dec, 1 93.15 Feb, 3 82,50
Jan. 4,1932 70,00 Jan, 28,1928 74.60 Mar. 20 83,10
Feb, 2 75435 Oct. 9,1929 88,00 July 1 88.67
Mar, 17 . 63490 Nov, 18 90,70 Aug, 27 88.05
May 5 67475 Dec, 17 85.95 Dec, 22 79.42
Aug. 26 51475 Jan. 17,1930 90,460 Mar, 18,1933 74,70
Dec. 19 68445 Feb, 21 a 107.40 Sept.1l6 85,50
Mar. 17,1933 50.20 Mar., 18 a 102,65 Mar. 14,1935 90,356
Sept.l15 41,50 June 17 78420 July 30 82,10
Aug. 29,1934 56.95 July 17 a 83,20 Jan. 26,1936 82,50
July 30,1935 55,66 Aug, 26 90,556
Jan. 25,1936 58.80 Sept.24 94,30 .
Oct, 27 794655 N8~50. R. H, Price, 3
Dec., 9 a 77.60 miles east of Car-
N8-40, M, V. Kerley, 3 Jan, 9,1931 a 87.50 rizo Springs.
miles northeast of Feb. & 70,40 Measuring point, top
Carrizo Springs. Mar, 6 72.00 of casing, Altitude
Measuring point, Apr. 29 71.65 564.80 feet,
3 feet above sur- June 4 65,00
face, inside wooden 24 69,20 .
box, Altitude July 30 63425 Oct, 14,1929 74430
557,59 feet. Sept .30 71,50 Nov, 18 73,55
Nov. 4 864,80 Dec. 17 73440
Dec, 2 83,30 Jan, 17,1930 74.00
Dec. 5,1929 5150 Jen, 65,1932 72400 Feb, 21 82,00
19 43,65 Feb, 3 76446 Mar, 18 a B83.45
Jan, 21,1930 51,90 Mar, 20 75460 Apr, 21 82,20
Feb, 20 76470 July 1 80,95 May 17 75.80
Mar. 24 a 68,90 Aug. 27 80,00 June 17 71.15
Apr. 18 a 84,20  Mar, 18,1933 67.66 July 17 - 68.90
May 24 54,35 Sept.16 78.20 Aug. 26 71,60
June 21 34,50 Sept.24 73.35
July 16 a 41.00 Oct, 27 70,10
Aug. 20 55450 N8-47, C, W. Miller, 2 Dec, 9 64,70
Sept.26 68,00 miles east of Car- Jan, 9,1931 67 .40
Octs. 30 31,70 rizo Springs. Meas- Feb, § 61.40
Dece 9 37,00 uring point, top of Mar, 5 58,10
Jane. 8,1931 63.00 caging, Altitude Apr. 29 61,00
Feb. 4 260856 602.25 feet, June 4 53,55
Mar, 2 25,40 24 53,05
Apr. 23 33.30 July 30 48,70
May 23 22,85  Oct. 12,1929 98.20  Sept.30 54,65
June 24 32460 Nov, 18 86.40 July 1,1932 64,90
July 24 19,45 Decs & 88,90 Aug, 27 67433
Sept.28 37470 17 91,40  Dec, 22 60.64
Nov. 3 72,60 Jan. 17,1930 96,90  Mar, 18,1933 55,90
Dec. 1 47,75  Feb, 21 .a 112,70  Sept.l6 59.25
Jan. 4,1932 32.80 Mar., 18 107,00 Mg, 28,1934 67495
Feb, 2 42,05 Apr, 21 a 109.90
Mar. 17 35.76 May 17 89.80
July 5 38,54  June 17 84,36  N8-56. G. & C. Hagelstein
Aug,. 26 46,95  July 17 a 87.45 41 miles northeast of
Dec. 19 33.80 Aug, 26 95475 Carrizo Springs,

a Pump running in nearby well. Meaguring point, top
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Water levels in wells in Dimmit County - Continued

N8-56 - Continued N8-70 ~ Contimed N8-73 -~ Contlnued
of casling. Altltude Depth Benth
535,75 feet, Date to water Date to s;s.ter
Dopth (feet) (feet)
Date to water
(feet) Dec. 17,1929 62,55 Feb, 18,1930 57445
Jan, 17,1930 66,00 Mar, 19 61,80
Oct. 14,1929 59.40 Feb, 21 78445 Apr. 17 60,00
Nov, 18 a 59,95 Mar, 18 84,60 May 16 53400
Dec. 17 62,50 Apr, 21 82,25 June 17 39.25
Jan. 17,1930 66,40 May 17 68,10 July 14 ¢ 38,10
Feb, 21 81.95 June 21 55,60 Aug. 22 40,25
Mar. 18 87.90 July 17 53.60 Sept.23 ¢ 51.40
Apr. 21 85.90 Aug. 26 57.80 Dec. 10 27,60
Mey 17 71,75 Sept.24 66410 Feb. 90,1931 c¢ 24,00
June 17 59,10 July 1,1932 47.85 Mar, 3 19,80
July 17 55,10 Apr. 24 23.20
Aug, 26 59,40 June 4 13,75
Sept.24 a 67.65 N8-71, S. M. Owens, & 26 15,65
Oct. 27 X 58,05 miles southwest of July 27 760
Dec., 9 45,90 Brundage. Measur- Sept.29 10,70
Jan, 99,1931 a 56.65 ing polnt, top of Dec, 2 41,35
Feb. 5 44,50 pump base. Altl- Jan, 11,1932 31,90
Mar, 5 38.50 tude 524,10 feet, Feb. 4 45,05
Apr, 29 41,05 Mar, 22 31.05
July 1,1932 49,15 May 6 36420
Nov. 29,1929 52,90 July 5 25,80
Dec, 17 57435 Aug. 27 ¢ 23.20
N8-58. G, & C. Hagel- Jen, 17,1930 61,35 Dec. 20 24.46
steln, 6 miles Feb, 21 74495 Mer. 21,1933 19.89
northeast of Cer- Mar, 18 82,70 Sept.18 15.60
rizo Springs., Meas- Apr. 21 7950
uring point, top of May 17 66425
concrete curb, 1 June 17 54,10 N8-103. Nueces Land & Ir-
foot above surface., July 17 47.40 rigation Co., 4 miles
Altltude 526,80 Sept.24 61,00 southwest of Brundage.
feet., Jen. 9,1931 49,00 Measuring point, top
Feb., 5 39,25 . of pump base., Alti-
Mar, 6 32,95 tude 501.60 feet,
Oct, 16,1929 46,70 Apr, 29 36415
Nov, 18 48.30 June 4 26,40
Dec. 17 55425 24 23.70 Nov., 26,1929 40,25
Jan. 17,1930 58.80 July 30 19.45 Dec, 24 42,00
Feb, 21 71.70 Sept.30 20.80 Jan, 21,1930 51.05
Mar, 18 81.15 Nov. % 38,20  Mar, 20 66435
Apr. 21 75470 Dec. =2 58,95 Apr, 17 71450
May 17 64450 Jan, 5,1932 46,80 June 17 41.15
June 17 52,65 Feb, 3 53425 July 14 (v)
July 17 46,20 Mar, 20 42,45 Aug, 22 (b)
Aug. 26 48.90 dJuly 1 41,60 Sept.23 (p)
Sept.24 55,95 Aug. 27 40,08 Dec, 10 36480
Sept.30,1931 18,90 Dec, 22 40,54 Feb, 9,1931 26,20
Nov., 4 35480 Mar, 18,1933 29,45 Mar, 3 22,10
Dec. 2 59,45 Sept.16 28,60 Apr, 24 27,00
Jan. 5,1932 46,95 Aug, 28,1934 49,10 June 4 16,55
Feb., 3 51.50 Mar, 14,1935 56044 26 (v)
Mar. 20 42,75  July 30 40.25  July 27 10,10
July 1 40.50 Jan, 26,1936 36,12 Sept .29 12,00
Aug, 27 38.90 Dec, 3 (b}
Dec. 22 42,02 Jan., 11,1932 (v)
Mar, 18,1933 29.55 N8-73. C. W, Wheeler, 2 Feb, 4 53,10
Afug. 28,1934 48,05 miles southwest of Mar, 27 (o)
Mar. 14,1935 57.95 Brundege, Measur- May 6 41,20
Jen., 26,1936 37430 ing point, top of July 5 27,38
pipe clamp. Alti- Aug, 27 25,48
N8-70, G. & C. Hagel- tude 505,00 feet. Dec, 20 23,67
stein, 5 miles east July 30,1935 25.156
of Carrizo Springs.
Oct. 21,1920 31,45
Nov. 18 35,00 N9-5., P, C, Levering, 3
Nov. 29,1929 58,00  Dec. 24 38,30 miles northeast of
Dec. 5 58,75 Jan, 21,1930 44,05 Brunda%.e. Measur-
oint, top of
a Pump running in nearby well. minuﬁppbase: Ai’“_
b Pumping at time of measurement, tude 575,73 feet,

¢ Pump stopped a short time before measurement
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Water levels in wells in Dimmit County - Continued

N9-5 - Continued N9-12, R. J. Rothe, 1 N9=-16 - Continued
mile west of Big
Depth Wells, Measuring Depth
Date to water point, bottom of Date to water
(foet) hole in wood cover. (feet)
Altitude 494,79
Nov, 29,1929 89,65 feet. Oct, 31,1930 64,76
Dec. 17 91.80 Dec. 12 (v)
Jan, 17,1930 (b) Depth Jan, 13,1931 64,66
Feb, 21 {v) Date to water Feb, 5 60,90
Mar, 20 108,10 . (feet) Mar, 5 60,30
Apr. 21 {p) Apr, 30 61,10
May 17 102,00 Oct. 18,1929 18,60 May 27 57,65
June 21 94,70 Nov, 18 21,70 June 25 57,70
July 17 (p) Dece 5 20,50 July 28 54,80
Aug. 26 b) 17 21,35 Oct, & ()
Dec, 12 b) Jan, 17,1930 22,50 Dec, 5 62,75
Feb, 5,1931 83.10 Feb, 24 31,50 Jan, 12,1932 (b)
Mar, 5 (p) Mar. 20 30450 Feb, 12 (v)
Apr, 5 80,00 Apr. 21 36,00 Mar, 24 (b)
June 4 74,60 May 21 29,65 July 2 64,70
24 (b) June 21 18,90 Aug, 27 62,80
July 28 (b) July 17 18.80 Dec, 22 6735
Sept .30 () Aug, 26 19,80 Mar, 23,1933 (v)
Dec, 2 () Sept.24 24,80 Sept.19 (b)
Jan. 5,1932 (b) Oct. 27 16.85 July 30,1936 67,00
Feb, 3 (b) 31 16,65
Mar, 29 (v} Dec, 12 18,90
Jan, 9,1951 22,40 N9-25, South Texas
Feb, 5 11.80 Estates, 4 miles
N9-8, T, S. Buchanan, Mar. 5 17.50 southeast of Brun-
11 miles north of Apr. 29 12,65 dage. Measuring
Big Wells, Measur- May 27 §,05 point, top of cas-
ing point, top of June 24 10,80 Ing., Altitude
casing, at surface, July 28 7480 488,40 feet,
Altitude 537,30 Sept«30 8.90
feet. Nov. 4 16.75
Dec, 2 17.80 Nov, 29,1929 18,70
Jan., 65,1932 13.856 Dec, 17 21,95
Nov, 30,1929 54,05 Feb, 3 13.80 Jan, 17,1930 22,85
Dec, 17 54,35 Mar, 29 23,30 Feb, 21 31,95
Jan, 17,1930 55,40 July 2 15,44 Mar, 20 36,65
Feb, 24 60,85 Aug, 27 14,96 Apr, 21 38,15
Apr, 22 74470 Dec, 22 15,40 May 17 29,80
May 21 58435 Mar, 23,1933 24,10 June 21 20,45
June 21 54,00 Sept.19 13.20 July 10 18.16
July 18 52,30  Aug. 28,1934 29,85  Aug, 23 18,30
Aug. 23 54,45 Mar, 14,1935 28,14 Sept .24 24,30
Sept.24 (b) July 30 17.70  Oct. 31 16,65
Oct, 31 50,60 Jan, 27,1936 25,85 Dec, 12 12,75
Dec, 12 49,40 Jan., 9,1931 17,00
Jan, 13,1931 51.80 Feb, b 0,40
Feb, 5 45,60 N9-16. R, B. White Coe., Mar, 6 7.20
Mar. 5 47,45 13 miles east of = Apr, 30 8,40
Apr, 29 42,10 Big Wells, Measur- May 27 3485
May 27 42,30 ing point, top of June 24 4,45
June 24 42,10 rallroad rail. Al- July 2,1932 13,60
July 28 38,40 titude 552.06 feet. Aug, 27 12,65
Sept .30 (b) Dec, 22 12,03
Nov., 4 50,35 Sept,19,1933 4,50
Dec, 2 49,10 Nov, 18,1929 754,00 Mar. 14,1935 23,98
Jan, 12,1932 (p) Decs 17 68,26  July 30 12,80
Feb, 3 52,30 Jan, 17,1930 (b) Jan, 27,1936 21,30
Mar, 29 51,60 Feb, 24 73455
July 2 49,80 Apr, 22 (b)
Aug. 27 48,30 May 21 72,15 N9-32. Owner unkmown, 2%
Dec, 22 50,90 June 21 67475 miles south of Big
Mar, 23,1933 (p) July 18 66,40 Wells, Measuring
Sept.19 45,30 Aug, 23 Eb) point, top of cas~
Sept.24 b) ing. ~Altitude

499,20 feet
b Pumping at time of measurement. : oobe

¢ Pump stopped a short time before measurement.
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Water levels in wells in Dimmit County - Continued

N9-32 - Contlmued N9-39 - Contlmued 07-3 - Continued
Depth Depth Depth
Date to water Date to water Date to water
{feet) (feet) (feet)
Dec, 3,1920 22.85 Jan,. 12,1932 () Aug. 23,1930 95,70
17 23,50 Feb, 12 (b) Sept.24’ 95,65
Jan, 17,1930 23,10 Mar, 29 19,00 Oct, 31 96,00
Feb, 24 26,80 July 2 21,40 Dec, 12 94,90
Apr. 21 39,565 Aug. 27 19.83 Jan, 13,1931 94,70
May 21 ' 32.60 Mar, 23,1933 (v) Feb, 5 94,00
June 21 27435 Mar, & 93,30
.Tuly 18 28,20 Apr, 30 93,45
Aug, 23 29,25 N9-43. R, D, Buchanan, May 27 92.85
Sept.24 c 32.15 54 miles southeast June 25 92,25
Oct, 31 28,50 of Big Wells. July 28 91,56
Dec, 12 a 25.25 Measuring point, Oct, 5 90,60
Jan, 13,1931 26,25 top of casing Dec. 5 91,50
Feb, 5 22,00 surface, Altitude Jan, 12,1932 91,20
Apr, 29 21,35 504,05 feet, Feb, 12 91,60
May 27 19,30 Mar, 24 91,90
June 24 19,30 July 2 93.24
July 28 15,50 Jan. 3,1930 27.00 Aug, 27 93,43
Sept .30 16,40 Feb, 24 . 30.20 Dec, 22 92,75
Dec, 5 25,55 Apr. 22 32,00 Mar, 23,1933 92,40
Jan, 12,1932 20,90 May 21 30,60 Sept.16 92,75
Feb, 12 25,15 June 26 27.75 Aug, 28,1934 99,75
Mar, 20 26,60 July 18 26450 July 30,1935 98,80
July 2 24,80 Aug. 23 26,30
Aug, 27 24,38 Sept .24 28425
Dec, 22 22,83 Oct. 31 25,90 S81-1, Carl Johnson, 5%
Mar, 23,1933 24,50 Dec, 12 24,20 miles southwest of
Sept,19 (b) Jan. 13,1931 24,85 Carrizo Springs.
Feb, 5 23.15 Measuring point,
Mar, 6 21.50 top of bent casing,
N9-39, Vincent & Gray, Apr. 30 23430 Altitude 743,55 feet,
4 miles south of May 27 20.80
Big Wells, Meas- June 25 21,30
uring point, In- - July 28 17.75 Jan, 9,1930 101,60
side of T on dis- Oct. 5 20,35 Mar, 17 101,25
charge plpe. Dec., & 21,70 Apr, 16 101,35
Altitude 494,85 Jan. 12,1932 19,55 May 19 101,60
feet, Feb, 12 20,60 June 17 101,35
Mar, 24 20,40 Oct, 20 101,55
July 2 25420 Dec, 11 101,65

Jan, 31,1928

Septe.e

May 13,1929
24

16.2 Aug. 27 24,17 Jan, 9,1931 101,70
15,3 Dec, 22 22,15 Feb, 7 101,60
32.5 Mar, 23,1933 21,05 Apr, 25 101,70

d

d

d

d 31l.2 Sept.16 22,05 June 8 101,66
June 1 d 30,0 Aug. 28,1934 34,25  July 2 101,70

10 d 28,0 Mar, 14,1935 29.80 Nov, 6 102,00

July 9 d 25,0 July 30 26,60 Dec, 4 101,95
Sept.22 d 21,0 Jan, 27,1936 32,20 Jan, 17,1932 102,00
Jan, 16,1930 26,15 Feb, 11 102,00
Feb, 24 33400 Mar, 19 102,05
Apr, 21 39,55 07-3, Wimar-Rlchardson, June 30 101,90
May 21 () 9 miles northwest  Aug, 29 102,02
June 21 26,40 of Big Wells., Meas- Mar, 18,1933 101,95
July 18 24,60 uring point, top of Sept, 20 102,20
Aug, 23 2350 casling. A1t 1tude Aug, 27,1934 102,10
Sept.24 (b) 604,65 feet.,
Oct, 31 (b)
Dec, 12 (b) $1-11, C. T, Lindenborn,
Jan, 13,1931 22,20 Nov. 18,1929 96,60 3 miles southwest of
Feb, & 18,65 Oct. 17 94,55 Carrizo Springs,
Mar, & (v) Jan, 17,1930 95,50 Measuring point
Apr. 29 20,10  Feb, 24 94.95 of 4 by 4 in. pipe
June 24 17,00 Apr, 22 96,556 clamp, Altitude
July 28 13,10 May 21 96,90 654,40 feet,
Sept.30 (b) June 26 96,65
Dec. & 19.85 July 18 96.15

a Pump running in nearby well.
b Pumping at time of measurement.,
Pump stopped a short time before measurement,
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Water levels in wells in Dimmit County -~ Continued

S1-11 - Continued S1-16 - Continued S2-24, L, V. Richard-
son, 5% miles
Depth Altitude 670,20 southeast of Car-
Date to water feaet, rizo Springs,
(feet) Measuring peint,
Depth top of pump base,
Jan. 7,1930 45.20 Date to water Altitude 583,70
Feb, 19 (p) (feet) feet,
Mar, 17 (v)
Apr, 16 45.00 Mar, 11,1930 55,90 Depth
May 19 45,05 June 13 56,00 Date to water
June 17 44,90 July 15 56,00 (feet;)
July 15 c 45,05 Aug, 26 56,10
Aug, 26 45,20 Sept.25 56.20 Nov, 1,1928 138
Sept.25 45,75 Oct. 20 56,25 15 140
Oct, 20 45,26 Mar, 4,1831 56435 July 14,1930 107.15
Dec, 11 c 45,70 Apr, 25 56,50 Aug, 22 b)
Jan, 9,1931 45,70 June 8 (v) Sept .23 b)
Feb, 7 45,60 July 2 56,50 Oct, 31 108,62
Mar, 4 45,50 Oct, 3 56,60 Dec, 10 98,40
Apr, 25 45,75 Nov, 6 56490 Jan, 15,1931 108,60
June 8 45,65 Dec, 4 56,65 Feb, 9 93.40
July 2 45,65 Jan, 7,1932 56,75 Mar, 3 89,00
Oct, 3 45,40 Feb, 11 b56.85 Apr, 24 103,90
Nov., 6 45,65 Mar, 18 57,00 May 26 86,40
Mar, 18,1932 45.15 June 30 §7.05 June 26 80,55
June 30 45,88 Aug. 29 57.15 July 27 (v
Aug. 29 c 46,08 Dec., 22 56425 Sept.29 (v
Mar, 18,1933 45.00 Mar, 18,1933 56,40 Dec, 3 111,15
Sept .20 45,05 Sept .20 56.90 Jan, 6,1932 96,40
Mar, 12,1935 57,80 Feb, 4 b)
July 28 57,90 Mar, 22 b)
81-15. South Texas Win- Jan. 24,1936 57.75 May 6 108,10
ter Gardens, Inc., July 3 99,40
6 miles soubhwest Aug. 29 101,00
of Carrizo Springs, S1-18, Soufh Texas Win- Dec, 20 95,50
Measuring point, ter Gardens, Inc., Mar. 21,1933 (b)
top of pump base. 3% miles southwest Sept,.18 94,65
of Carrizo Springs. July 29,1935 93,35
Measuring point, Jan, 23,1936 92,98
Apr. 1,1930 53.40 top of casing., Al~
May 19 B53,70 titude 706,10 feet,
July 15 53,70 52-27. J, A. McDonald,
Aug, 26 53,80 3% miles northeast
Sept .25 53465 Mar, 18,1930 101.00 of Asherton, Meas-
Oct. 20 53,95 May 19 103.80 uring point, top
Dec, 11 53,70 June 16 103,60 of pump base, Al-
Jan, 9,1931 53.90 July 15 103,60 titude 529,35 feet.
Feb, 7 53475 Aug, 26 103,85
Mar, 4 53,65 Sept.26 104,00
Apr. 26 53,65 Oct, 20 104,00 Nov, 26,1929 76420
June 8 53,75  Dec, 11 104,00  Dec, 24 77445
July 2 53.85 Jan, 9,1931 104,40 Jdan. 15,1930 82,40
Oct, 3 53.80 Feb, 7 103,90 Feb, 18 90,40
Nov, 6 54,10 Mar, 4 103,80 Mar, 20 101,70
Dec, 4 53,90 Apr, 25 104,20 Apre 17 99,10
Jan, 7,1932 54,20 June 8 103,80 May 18 87,45
Feb, 11 53.956 July 2 103,90 June 18 72,10
Mar. 18 63,90 Oct, 3 103,70 July 14 66,15
June 30 54,15 Nov, 6 104,15 Aug, 22 (b)
Aug. 29 54,15 Dec, 4 104,15 Sept.23 80,55
Dec, 22 53,96 Jan, 7,1932 104,25 Dec, 10 60,40
Mar, 18,1933 53.90 Feb, 11 104,30 Feb, 9,1931 57.10
Sept.20 54,50 Mar, 18 104,20 Mar, 3 50,60
Aug, 27,1934 54.80 June 30 104,21 Apr, 24 61410
Aug, 29 104,53 June 4 47,70
Dec, 22 104,03 26 45,90
81-16, C, W. G11filler Sept.20,1933 104.45 July 27 40,00
& Son, 44 miles Aug, 27,1934 105,10 Sept.29 40,60
southwest of Car- Mar, 12,1935 105,56 Dec, 3 67445
rizo Springs. July 28 105,25 Jan, 11,1932 55,10
Measuring point, Jan, 24,1936 105,42 Feb, 4 62,35
top of pump base, Mar, 22 57,60

b Pumping at time of measurement.
¢ Pump stopped a short time before messurement.
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Water levels in wells in Dimmit County - Continued

S2-27 ~ Continued S2~77 - Continued 52-86 ~ Continued
‘Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
May 6,1932 68.90 June 18,1930 62,90 Nov. 1,1928 e 133
July 5 57 «30 July 14 58,430 15 o 137
Aug, 30 57,10 Aug, 22 (b) July 14,1930 149,80
Dec, 20 53420 Sept.23 (v) Aug, 22 150,90
Mar, 21,1933 48,00 Dec. 35,1931 59,45 Sept .23 (b)
Sept.18 46,00 Jan, 11,1932 (0) Oct. 31 150,28
Mar. 11,1935 57,55 Feb, 4 () Dec, 10 146,00
July 30 52,40 Mar, 22 (b) Jan, 15,1931 155,70
Jan, 23,1936 50,45 May 6 60.95 Feb, 9 141,60
July 5 48,00 Mar, 3 (b)
tug. 30 49,23 Apr, 24 149,70
52-29, E, W. Tackett, Dec. 20 45,76 May 26 (b)
4 miles northwest Mar, 21,1933 (b) June 26 131,00
of Asherton., Meas- Sept,l18 38,40 July 27 126,15
uring point, top Sept .29 126,70
of concrete curb. Dec. 3 143,80
Altitude 591.95 52~78, J. W, Robinson, Jan, 11,1932 136,90
feet. 24 miles southwest Feb, 4 (b)
of Asherton, Meas~ Mar, 22 146,00
uring point, top May 6 149,30
Oct. 2,1929 87.80 of pump base., Al- July 3 143,70
Dec. 17 84,50 titude 637,05 feet., Aug. 30 141.80
Feb, 18,1930 92.4 Dec, 20 135.10
Apr. 17 (o) Mar, 21,1933 (b)
May 16 89,00 Dec. 7,1929 191.25 Sept.l8 129,60
July 14 74,60 Jan, 15,1930 201,40 Mar, 10,1935 134,00
Aug, 22 82,45 Feb, 18 {v) July 29 130,20
Sept .23 (b) Mar. 19 211.20 Jan, 23,1936 131,30
Dec. 10 72,75 Apr. 17 216,65
dan, 15,1931 79,70 May 16 194.10
Feb, 9 68,40 June 18 187,20 $2-90. R. E, Brooks, 6
Mar, 3 64,30 July 14 175,15 miles east of Ash-
Apr. 24 75.70 Aug. 22 173,40 erton. Measuring
May 26 62,450 Sept.23 191,60 point, top of
June 26 59.65 Oct, 31 174,00 base. Altitude
July 27 54,75 Dec, 10 174,20 569,70 feet,
Sept.29 60,90 Jan, 15,1931 181,95
Deces 3 78,10 Feb, 9 163,75
Jan, 6,1932 68,75 Apr. 24 176.20 Dec, 14,1929 128,50
Feb, 4 71.25 May 26 158,156 Jan. 15,1930 122,40
Mar, 22 70.95 June 26 151,90 Feb, 18 c 131,05
May 6 78.25 July 27 146,85 Mar. 20 138,15
July 3 73.90 Sept .29 149,80 Apr. 17 (b)
Aug. 29 73490 Dec, 3 171,05 May 16 128,70
Dec, 20 70,05 Jan, 6,1932 162,75 June 18, 128 +
Mar, 21,1933 63460 Feb, 4 166410 dJuly 14 109.80
Sept,.18 68,00 Mar, 22 (b) Mg, 22 109,40
Mar. 10,1935 70,10 May 6 173.85 Sept.23 116.70
July 29 68420 July 3 168,25 Dece 10 105,00
Jan, 23,1938 65.48 Aug, 30 163,68 Feb, 9,1931 103,00
Dec. 20 158,80 Mar, 3 95,85
Mar, 21,1933 160,056 Apr. 24 107.20
s2-77, Dr, Nueck, 2% Sept.18 153,50 June 4 94,00
miles northeast of Mar, 10,1935 162,76 26 90.60
Asherton. Measur- July 29 153,656 July 27 86.95
ing point, top of dJan, 23,1936 154,45 Sept,.29 85435
casing, Altitude Dec. 3 103456
522,30 feet. Jdan, 11,1932 96.85
82-86., E, Hess, 4 mlles Feb, 4 99 .40
southeast of Asher- Mar, 22 98,60
Dec. 14,1929 72,55 ton., Measuring May 6 108,60
Jan, 15,1930 77 20 point, top of pump July 5 101.90
Feb, 18 85.85 base. Altitude Aug, 30 100,20
Mar., 20 95,95 615,66 feet, Dec. 20 96430
Apr. 17 (») Mar, 21,1933 91,50
May 16 79.55 Sept.18 91,60

b Pumping at time of measurement.
¢ Pump stopped a short time before measurement.
© Measurement made by Central Power & Light Co.
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Water levels in wells in Dimmit County - Continued

52-91, L, Zounhecker,
5 miles south of
Asherton.
uring point, top

of concrete curb.

Meas~-

Altitude 651.45

feet,

Depth
Date to water
(feet)

Dec, 13,1929 153,90
Jan, 15,1930 154,50
Feb, 18 155,80
Mar, 19 157.20
Apr, 17 156,70
May 16 156.15
June 18 154,70
July 14 154,15
Aug, 22 163,50
July 3,1932 142,00
Aug, 30 141,00
Dec, 20 141,00

Sept.18,1933 (£)
Mar, 10,1935 139,85
July 29 139,60
Jan, 23,1936 138,50

52-94. A, J, Frey, 9
miles west of

Catarina.

Measur-
ing point, top of

base,
tude 694,60 feet,

Alti-

Dec. 10,1929
Jan, 15,1930
Feb, 18
Mar, 19
Apr, 17
May 16
June 19
July 14
Aug, 22
Sept .23
Oct, 31
Dec, 10
Jan, 15,1931
Feb, 9
Mar, 3
Jan. 11,1932
Feb, 4
Mar, 22
May 6
July 3
Aug, 30
Dec, 20
Mar, 21,1933
Sept.18
Mar, 10,1935
July 29
Jan, 23,1936

c

c

191.20
192.50
192,20
192,90
192,10
191.60
190,10
190.00
190,30
192,80
192,55
189,20
190,40
188,85
187.60
194,20
191.10
183,00
188,10
182,40
183,50
177.80
177,40
175,00
173.45
174,70
172.85

s2-102, J, P, Giles
miles northwes

Catarina,

base.

4
% of
Measur-
ing point, top of
pump Alti-
tude 582.95 feet.

52-102 ~ Continued
Depth
Date to water
(feet)
Octes 25,1929 110.80
Nov. 19 120,90
Dec, 17 126 +
Jan, 15,1930 (b)
Feb, 18 141,80
Mar, 19 149,50
Apr, 17 (p)
May 16 134,60
June 19 124,80
July 14 120,60
Aug, 22 (b)
Sept.23 126,80
Octe 31 119,85
Dec, 10 (b)
Feb, 9,1931 113,10
Mar, 3 117,40
Apr, 24 121,20
June 4 (b)
26 104,75
July 27 100,50
Sept .29 99.85
Dec, 3 (b)
Jan, 11,1932 106,10
Feb, 4 ()
Mar, 22 116435
May 6 120,00
July 5 117.75
Auge 30 114,90
Dec, 20 107.25
Mar, 21,1933 101,00
Sept.18 101,00
Mar, 11,1935 107,45
July 29 103,00
Jan, 23,1936 107.60

53-8, Ae W, Fowler, 3
mliles north of

Catarina, Measur-
ing+¢point, top of
base, Altl-
tude 589,65 feet,
Nov, 19,1929 146430
Dece 17 139.70
Jan, 15,1930 143,80
Feb, 18 (b)
Mar, 19 152,430
Apr, 17 156,10
May 16 144,80
June 19 134,30
July 14 130,40
Auge 22 130,45
Sept.23 135,15
Dec, 10 131425
Feb, 9,1931 124,10
Mar, 3 122,85
Apr. 24 139.10
June 4 118,75
26 114,60
Sept .29 109,70

July 5,1932

Sealed.

b Pumping at time of measurement.
¢ Pump stopped a short time before measurement,
f Obstruction at depth of 138 feet.,

197

83-10. G. W, Taggert,
4} miles northeast
of Catarina, Meas-
uring point, top

of casing, Alti-
tude 545,35 feet.
Depth
Date to water
(feet)
Dec. 17,1929 84,00
Jan. 15,1930 83,55
Feb, 18 86,90
Mar, 19 93,15
Apr, 17 . (b)
May 16 (v)
June 19 83.80
July 14 79,95
Aug, 22 79.60
Sept.23 (o)
Dec, 10 (v)
Feb, 9,1931  74.80
Mar, 3 71460
Apr, 24 (v)
May 26 70,40
June 26 68,60
July 27 66425
Sept .29 64,10
Dec, 3 70445
Jan, 11,1932 68435
Feb, 4 68,40
Mar. 22 68,40
May 6 74420
July 5 73430
Aug, 30 72425
Dec, 20 68,20
Mar, 21,1933 64,50

55~3. Ingram & Eckler,
6 miles east of

Catarina,

Measur-

ing point, top of

pump base,

Altli-

tude 598,20 feet.

Dec, 10,1929
Jan, 15,1930
Feb, 18
June 19
July 14
Aug,. 22
Sept 23
Oct, 31
Dec, 10
Jan, 15,1931
Feb, 9
Mar, 3
Apr, 24
May 26
June 26
July 27
Sept.29
Dece 3
Jan, 11,1932
Feb, 4
Mar, 22
May 6
July 3
Aug, 30
Dec, 20

122,70
127,40
129,90
127,20
123.70
118,75
119.25
118,40
114.80
119,40
113,10
108.50
116,40
110.00
107,00
101,35
‘97 465
107,35
103,15
104,40
105.15
112,80
111.50
110.88
104,90
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Water levels in wells in Dimmit County - Continued

86-5, C, E. Lukar, 3%
miles southeast of

35-3 - Continued

85~10 - Continued

Depth Depth
Date to water Date to water
(feet) (feet)
Mar, 21,1933 98,50 Mar, 3,1931 86.25
Sept.18 98,50 Apr. 24 89.90
Mar, 10,1935 98455 May 26 (b)
July 29 99.10 June 26 84,15
Jan, 23,1936 98,75 July 27 81,70
Sept.29 78,30
Dec, 3 82,35
85-5, Claude Lindley, Jan, 11,1932 81,20
133 miles southwest Feb, 80450
of Catarina, Meas- Mar, 22 80440
uring point, top of May 6 85,75
base. Alti- July 3 86425
tude 613,70 feet, Aug, 30 ¢ 864,00
Dec, 20 80,14
Mar, 21,1933 75,75
Dec, 10,1929 73445 Sept.18 78440
Jan, 15,1930 73415 July 29,1935 77465
Feb, 18 74,70 Jan, 23,1936 77 «40
Mar, 19 75420
Apr, 17 76460
May 16 ¢ 93,80 S6-4, -- Ray, 1% miles
June 19 75460 southeast of
July 14 74.85 Catarina, Measuring
Aug, 22 73.70 point, top of 'pump
Sept.23 72480 base, Altitude
Oct, 31 73440 482,26 feet.
Dec, 10 71.80
Peb, 9,1931 71.15
Mar, 3 70.40
Apr, 24 69,85
May 26 69,70 Nov., 1,1928 e 23
June 26 69420 15 e 30
July 27 68,00 Jan. 15 24,65
Sept.29 66,00 Feb, 18 (b)
Dec, 3 66,10 Mar, 19 3720
Jan, 11,1932 66,00 Apr, 17 38,80
Feb, 4 66440 May 16 33415
Aug, 30 68,20 June 19 24,90
Dec, 20 66460 July 14 23,80
Mar, 21,1933 65450 Aug, 22 24,80
Sept.18 65,40 Sept .23 26430
Oct, 31 20,43
. Dec, 10 18,60
$5-10, -~ Watson, 5 Feb, 9,1931 16,70
miles southwest of Mar, 3 14,00
Catarina, Measur- Apr, 24 20,80
ing point, top of May 26 13,80
concrete casing, June 26 12,00
Altitude 571,70 dJuly 27 730
feet. Sept.29 7.10
Dec, 3 12,15
Jan, 11,1932 9.60
Dec. 11,1929 86,40 Feb, 4 11,60
Jan, 15,1930 87,00 Mar, 22 13,15
Feb, 18 96,65 May 6 18,60
Mar, 19 97.95 July 3 17,75
Apr, 17 b 105,10 Aug, 30 14,75
May 16 101,40 Dec., 20 8438
July 14 96435 Mar, 21,1933 1,05
Aug. 22 94,60 Mar, 10,1935 10,10
Sept .23 94,15 July 29 6480
Oct, 31 92,70 Jan, 23,1936 10,50
Dec, 10 89,55
Jan, 15,1931 91,75
Peb, 9 ¢ 89,35

b Pumping at time of measurement.

Catarina, Measur-
ing polint, top of
casing, Altitude
531.05 feet,
Depth
Date to water
(feet)
Oct, 21,1920 50,48
Nov, 4 g 50.48
5 50434
20 50,61
Dec, 26 49,51
Jan, 15,1930 49.47
29 49,72
Feb, 18 49.71
Mar, 19 50,40
Apr. 17 50.37
May 16 50,23
June 19 49,44
27 49,52
July 11 49,33
Aug, 22 49,12
Sept.23 49,12
Mer, 3,1931 48,15
Apr. 24 48,33
May 26 64,00
June 26 51.80
July 27 (b;
Sept.29 b
Dece 3 b)
Jan, 11,1932 b)
Feb, 4 b)
Mar, 22 b)
July 3 54,30
Mar, 21,1933 ¢ 55,70
Sept.18 49,007

Tl-5. -- Flecher, 2%

miles east of Valley
Measuring

Wells,

point, top of pipe

clamp,

Altitude

484,25 feet,

Jan, 6,1930
Feb, 24
Apr, 22
May 21
June 26
July 18
Auge 23
Sept.24
Oct, 31
Dec, 12
Jan, 13,1931
Feb, 5
Mar, 5
Apr, 30
May 27
June 25
July 28
Octe 5
Dec, 5
Jan, 12,1932
Aug, 28,1934

3450
3450
6480
6,90
4.90
4,05
4,30

ooocoo

¢ Pump stopped a short time before measurement,

g Water-stage recorder installed on well.,

e Meagurement made by Central Power & Light Co.
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55, L. N, Garcia, 3.7 68 - Continued 71 - Continued
miles west of Ssan
Diego. Dug. Depth Depth Depth
80 feet. Windmill, Date to water Date to water
Measuring point, (feet) (feet)

top of curb.
June 9,1931 80,00 Feb, 16,1934 40,39

‘Depth Aug, 22,1933 65,14 Dec, 11 43,01
Date to water Sept, 8 63.51 Apr, 12,1935 47,56
(feet) 26 64,45 Jan, 31,1936 43,25
QOct, 11 63.85 Feb, 18 43,20
Juné 8,1931 75,00 25 62,30 *
Aug, 22,1933 55,63 Nov, 16 62,28
Sept., 8 63,30 Feb, 16,1934 61,37 72. Cecilio Valerio, 12
26 50,39 Dec, 11 64,00 miles west of San
Oct, 11 49,67 Apr, 12,1935 64,12 Diego. Dug. Hand
25 47,85 Jan, 31,1936 57.25 1ift., Depth 50 ft,.
Nov. 16 48,49 Feb, 28 57,34 Measuring polnt,
Feb, 16,1934 51,72 top of 4-in, cas=-
Dec, 11 59,21 ing, 1 foot above
Apr, 12,1935 50,14 69, Juan Peralez, 9 surface.
Jan, 31,1936 41.40 miles west of San
Feb, 18 41,65 Diego. Drilled.
Depth 140 ft, Apr, 2,1931 38,60
Hand pump. Aug, 22,1933 39,41
59, Candeladio Cuellar, Sept. 8 39.22
6 miles west of San 26 39,00
Diego. Drilled. Sept.26,1933 7729 Octe 11 38,82
Depth 150 feet. Oct, 11 77 « 69 25 38,76
Windmill, Measur- 25 77 .28 Nove 16 38465
ing polnt, top of Feb, 16,1934 76.28 Feb, 16,1934 38471
pipe clamp, 1 foot Dsc, 11 737 Dec, 11 39.84
above surface, Apr. 12,1935 77.33 Apr, 12,1935 40,08
Jan, 31,1936 765,68 Jan, 31 38,65
Feb, 18 75,85 Feb, 18 38,50

June 9,1931 65,00
Aug, 22,1933 62,58

Sept. 9 62,51 70. M, Cantu, 10.4 miles 73, Severo Ranjel, 11
25 62,20 west of San Diego. miles west of San

Oct, 11 61,77 Drilled., Depth 110 Diego., Dug, Depth

Nove 16 61,74 feet., Windmill, 40 ft. Rope and

Dec, 11,1934 64,61 Measuring point, bucket,.

Apr, 12,1935 665,12 top of casing, 1

Jan, 31,1936 658420 foot above surface. .

Feb, 18 58,62 Sept.26,1933 38,02

Oct, 11 38,07
June 9,1931 57.00 25 38,02

6l, Jose M, Sepulyida Aug, 22,1933 50,18 Nov, 16 37..41
7 miles northwest Sept, 8 48,99  Feb, 16,1934 37.73
of San Diego, Dug 26 48,40 Dec, 11 39.23
and drilled. Depth Oct. 11 48,33 Apr, 12,1935 38,90
100t feet. Hand 25 48,20 Jan, 31,1936 37,50
pump. Feb. 16,1934 49,87  Feb, 18 37.82

Dec, 11 54,18
Jan, 31,1936 46.90

Sept.26,1933 47,46 Feb, 18 46,95 143, Salidonia Ruiz,

Oct, 11 46,10 Benavides., Dug,
25 45,65 Depth 40 ft. Rope

Nov, 16 44,98 71. Helena de Pena, 11,2 and bucket, Meas~

Feb, 16,1934 45,49 miles west of San uring point, top

Dece, 1l 52,61 Disgo. Dug. Deptn of concrete curb,

Apr. 12,1935 56428 110 ft. Windmill, 2 feet above sur-

Jan, 31,1936 32,62 Measuring point, face.

top of curb, 2
feet above surface.

68, Cantu estate, 9 Sept.20,1933 42,70
miles west of San Octe 13 42,58
Diego. Drilled. June 9,1931 46,00 26 42,93
Depth 190 rt, hug, 22,1933 42,77 Nov. 17 42,68
Windmill, Measur- Sept. 8 40,58 Peb, 5,1934 42,00
ing point, top of 26 38,95 Dec. 7 42,39
pipe clamp, 1 foot Qct, 11 40,83 Apr. 13,1936 42,58
above surface,. 26 39,65 Jan, 31,1936 41.50

Nov, 16 40,65 Feb, 17 41,56
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144, Pete Coronada,

158 -~ Continued
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183 ~ Continued

Benavides. Dug.
Depth 48 ft, Power Depth Depth
1ift. Date to water Date to water
(feet) (feet)
Depth
Date to water Feb., 05,1934 97.94 May 15,1931 58,00
(feet) Dec. 97.90 Aug, 22,1933 56,58
Apr, 12,1935 97.93 Sept, 8 564,60
Sept 20,1933 46.00 Jan, 31,1936 97.45 28 56439
Oct, 13 45,61 Feb, 17 97.48 Octe 10 56,36
26 45,47 26 56,32
Nov, 17 45430 Nove 17 56,32
Peb, 5,1934 45,10 173, Ismael Garcla, Feb. 16,1934 56,30
Dec, 15 45,92 2 1/5 miles east Feb, 1,1936 534656
Apr,. 13,1935 46.15 of Benavides, Dug. Feb, 17 53482
Jan, 31,1936 44,65 Depth 80t ft., Rope
and bucket.
184, Eusebio Alanis, 7%
145, T, Ramirez, Bena- miles south-south-
vides. Dug. Depth Sept.28,1933 47,85 west of San Diego.
48 ft, Windmili, Oct. 13 46,93 Dug. Depth 90t ft,
Measuring point, 26 46,76 Hand pump.
top of pump clamp, Nov, 17 46,86
6 in. sbove board Feb, 17,1934 48,17
cover, Dec, 17 50,31 Sept .28,1933 45,45
Apr, 13,1935 51,06 Oct, 15 45,78
Feb, 1,1936 47,52 27 45,92
Sept.20,1933 46,27 17 47,56 Nov, 17 45,88
Oct, 13 45,79 Feb, 16,1934 47.45
26 45,41 Dec, 12 48,40
Feb, 5,1934 45,90 175, Mrs. Tom Cavenaugh, Apr, 13,1935 47,90
17 45,90 1 mile east of Feb, 1,1936 41,86
Dec, 15 46,66 Benavides. Dug. 7 42,356
Apr, 13,1935 46,90 Windmill,
Jan, 31,1936 44,20
Feb, 17 44,36 185, Cervando Saenz, 10
Sept,427,1933 51.43 miles south of San
Oct, 13 51,36 Diego. Drilled,
157. Francisco Vaello, 26 49,14 Depth 90 ft. Wind-
234 miles southwest Nov, 17 49.45 mill, Measuring
of Benavides. Feb, 17,1934 49,39 point, top of curb,
Drilled. Depth Dece 7 52,02 11 feet above sur-
140 ft. Windmill, Apr. 13,1935 53,156 face,
Measuring point, Jan, 31,1936 43,92
pump clamp, 0.53 Feb, 17 44,05
ft. above top of May 25,1931 42,5
casing, Aug, 22,1933 37401
179, J. Halff, 53 miles Sept. 8 36443
east-nor{:heast of 28 36427
Sept.27,1933 93,77 Benavides, . Oct, 16 36413
Oct, 13 93.49 Depth 60 ft, Wind- 27 36412
Nov. 20 93,39 mill, Nov, 17 36423
Feb, §5,1934 93469 Feb, 16,1934 36,02
Dec, 17 94,03 Dec, 12 36,24
Apr, 13,1935 94,05 Sept.27,1933 49,15 Apr, 13,1935 36450
Jan, 30,1936 92,50 Oct, 13 49,56 Feb., 1,1936 35477
Feb, 17 92,63 26 48,93 17 35.80
Nov, 17 49,62
Dec, 77,1934 51,30
158, Marco Gomez, 1 3/4 Apr, 12,1935 51,54 187, Ranchita Anjerlina,
miles southwest of Jan, 31,1936 51,43 10} miles south of
Benavides, Drilled. Feb, 17 51,36 San Diego. Dug

Depth 132 ft.
Measuring
point, pump clawmp,
14 feet above top

pump.

Hand

of casing.
Sept.27,1933 96,95
Oct, 13 96,85

25 96,89

Nov, 20

96,82

183, Lazaro Vela, 8

miles south of San

Depth 70 ft. Wind-
mill, Measuring
point, surface,

Diego. Drilled.

Depth 110 ft., Wind- May 25,1931 42,00
mill, Measuring Aug. 22,1933 51.18
point, tognof pump Dec, 12,1934 43,88
clamp, 6 in. above Apr, 13,1935 43,82

surface,
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mile north of San
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Depth Depth
Date to water Date to water
(feet) (feet)
May 28,1931 55,00 May 26,1931 60,90
Sept.28,1933 31,66 Dec, 9,1932 63,60
Oct, 16 33461 Aug, 22,1933. 61,29
27 34,11 Sept.1l 60,73
29 60,73
Feb., 5,1934 60.34
201, Maria Villareal de Dec, 10 61,80
Saenz, 1% miles Apr, 15,1935 61,64
north of Santa Feb., 2,1936 60,56
Cruz. Drilled,
Depth 125 ft,
Windmill, Measur- 207, Guadalupe Silva
ing point, top of Salinas, 2 miles

Jose. Drilled.
Depth 130 ft. Rope
and bucket.
Depth
Date to water
{feet)
Sept.28,1933 76.11
Oct, 16 76416
26 76,07
Nov, 17 76,06
Feb, -17,1934 76,04
Dec, 12 75,94
Apr. 13,1935 76421
Feb. 11,1936 754,82
17 76,04
189. Pedro Lopez, 13

miles south of San

pipe clamp, 1 foot
above surface,

east of Conceptlion.
Drillede Depth 81
fte Windmill.
Measuring point,

Diego at San Jose, May 26,1931 78,80 top of casing, 1%
Drilled. Depth Aug, 22,1933 78,31 feet above surface,
100 ft, Windmilil, Sept.ll 78425
Measuring point, 29 78422
top of pipe clamp, Oct, 18 78428 Jan, 7,1933 614,37
1% feet above sur- 28 78,08 Feb, 22 61481
face, Nov, 20 78,14 May 31 62,00
Feb, 5,1934 78,10 June 26 63,22
Apr, 15,1936 77 «60 July 24 63,90
May 15,1931 64,5 Feb. 12,1936 76420 Aug, 10 62423
Aug, 22,1933 63434 22 62.14
Sept, 8 63439 Sept,11 61,40
28 63419 203. N, E, Martinez, 29 60,49
Oct, 13 63420 Santa Cruz,., Drilled. Oct, 18 59,62
27 63417 Depth 200 ft, Wind- 28 59,26
Dec, 17,1934 62477 mill., Measuring Nove 11 59,03
Apr. 13,1935 62,76 point, top of pipe Feb, 5,1934 58,52
Feb., 1,1936 62444 clamp, 23 feet Dec, 10 60,17
17 62,45 above surface, 11 60,00
Apr. 15,1935 60434
Feb, 2,1936 54,18
190, Margarita Lopez, Jan, 97,1933 49,05 15 54,24
1/2 mile south of Feb, 22 48,82
San Jose, Duge. " May 31 49,24
Depth 90% ft, June 26 49,67 209, W, S, Evans, Con-
Windmill, July 24 49,39 ception, Drilled,
Aug, 10 49,15 Depth 156 ft. Gas
22 49,00 jack pump, Meas-
Sept.28,1933 40,05 Sept.11 48,68 uring point, top of
Oct. 16 40,78 29 48,53 pipe clamp, 1 foot
26 41,13 Feb, 5,1934 48,25 above surface,
Nove 17 41,82 Dec, 10 49,46
Dec. 12,1934 45,27 Apr, 15,1935 49,35 May 29,1931 45,30
Apr. 13,1935 45,88 Feb, 2,1936 48,44 Jan, 7,1933 47,05
Feb, 1,1936 44,10 Feb, 22 46,63
17 44,18 - May 31 46,54
204, Hilario Saenz, 1 June 28 43,16
mile south of July 24 45,90
191. Pedro Bazan, 2 Santa Cruz. Aug, 10 41,09
miles southwest of Drilled. Depth 22 35,96
San Jose, Dug and 310 ft. Windmill, Sept.ll 31.12
drilled, Depth 107 Measuring point, 29 30,10
fte Windmili, top of pipe clamp, Oct, 18 31,20
Measuring point, 23 feet above sur- 30 32,30
top of pump clamp, face, * Nov, 11 32.41
2 feet above sur- Feb, 5,1934 39,27
face, Dec, 10 45,28
Apr, 15,1935 44.85
Feb, 2,1936 30,70
15 31422
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271, J. Menn, 5% miles
south~southeast of

281 - Continued

Date

Depth
to water
(feot)

Feb,
Dec.
Apr.

32,08
32430
33410

17,1934
8
14,1935

211, J, Perez, 1 1/3
miles north of Con-
ception, Drilled.
Depth 93 ft, Wind-
mill, Measuring
point, top of cas-
ing, 6 in, above
surface,

Depth
Date to water
(feet)

May 29,1931 50,00

Aug, 22,1933 47,35

Sept.1ll1 46,58
29 45,33

Oct, 19 45,59
28 45,10

Nov, 20 45,56

Feb., 5,1934 45,01

Dec, 10 46,09

Apr. 15,1935 46,35

Feb, 2,1936 41,42
15 41,63

230, San Antonio Loan &

Trust Co., 3% miles
south of Realltos.

Realltos, Drilled.
Depth 90%f ft, Hand
pump,
Depth
Date to water
(feet)
Sept.28,1933 76,37
Oct, 18 764,35
Nov, 11 76,37
Dec, 5,1934 75,97
Apr. 14,1935 76,00
Feb. 1,1936 75,92
15 76.45
272, San Antonio Loan &

Trust Co., 43 miles
northwest of Sejita.

Dug. Depth 100% ft,.
Gas jack pump,
Sept,.28,1933 84,14
Oct, 18 84,67
30 84,28
Nov, 11 84,62
Feb, 17,1934 84,87
Dec, & 86,03
Apr. 14,1935 84.85
Feb, 1,1936 85,04
15 85,08
276, Hermsn Damier, 10%

miles south of
Realitos, Drilled.
Depth 102 ft. Wind-
mill, Measuring
point, top of pipe
clamp, 1 foot above

Dug. Depth 90% ft,

Windmill,
Sept.28,1933 60,00
Octe 16 59,74

30 59,70
Nov, 21 60,97
Feb, 17,1934 61,70
Dec., 5 61.10
Apr, 14,1935 61,82
Feb. 1,1936 59,58
240, Gus Minges, 1%

miles northeast of
Realitos, Drilled,
Depth 154 ft, Wind-
mill, Measuring
point, top of pipe
clamp, 1% feet
above surface.

287,

Virginia J, Ramldez,
4 miles southwest of
Conception. Drilled.
Depth 170 ft. Wind~
mill, Measuring
point, top of pipe
clamp, 2 feet above
surface.

June 3,1931 50,3
Aug, 22,1933 50,7
Sept,.11 50,61
29 50,28
Oct, 19 49,85
Nov, 1 49,45
22 49,32
Feb, 17,1934 49,08
Decs 8 48,47
Apr, 16,1935 49,44
Feb, 1,1936 47,60
289, Adolfo Garcia, 3%

miles northeast of
Sajita, Drilled.
Depth 80 ft, Wind-
mill,

Aug, 22,1933 47,69
Sept.1l 47,60
29 47,57
Oct. 19 47,50
Nov, 1 47,37
11 47,33
Feb, 17,1934 47,50
Dec. 15 47,10
Apr, 16,1935 47,40
Feb, 1,1936 46,48
Feb, 15 464,45
290, Andalasia Garcia

Jan, 7,1933 93.95
Feb, 22 94,55
May 31 94.16
June 26 94,29
July 24 94.29
Aug, 10 94,02

22 94.156
Sept. 8 94,15

28 94,05
Octes 13 93,76

26 93,70
Nov, 20 034556
Feb. 5,1934 93,53
Dec, 5 94,55
Apr, 13,1935 94,58
Jan, 30,1936 94,156

surface,
May 30,1931 5746
Aug, 22,1933 38443
Sept,11l 37.69

28 56,09
Oct, 18 34,84
Nov, 1 34,24

21 55498
Feb, 17,1934 32,95
Dec., 8 34,46
Apr. 14,1935 35450
Feb, 2,1936 35436
281, G. A, Nieft, 2 miles

southwest of Sejita.
Drilled. Depth 117
ft, Windmill, Meas-
uring point, top of
pipe clamp, 1} feet
above surface.

(Javelina Pasture),
3 miles northeast .
of Sejita, Drilled,
Depth 100% £t,
Windmill, Measur-
ing point, top of
pipe clamp, 2 feet
above surface.

Juné

Aug,.
Sept

May
Aug,

Sept.

Oct.
Nov,.

30,1931 38

21,1933  35.96
29 34,99
19 34,56
1 34,12
21 53.83

Octe
Nov,

Feb,
Dec,
Apr.
Feb,

35,1931 54,00
22,1033  54.20
a1 54,25
29 54,10
19 54,06

1 5394
22 53,88
17,1934 53,57
15 53,06
16,1035 53,24
15,1936 52,48
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292, Raphael Flores, 1 302 - Continued 318 ~ Continued
mile east of Sejita.
Drilled, Windmill. Depth Depth
Measuring point, Date to water Date to water
top of pump clamp, (feet) (feet)
2 feet above sur-
face. Sept.29,1933 32,55 May 26,1931 29,20
Oct, 19 32,77 Aug, 22,1933 29,80
Depth Nove 1 32.87 Sept.10 29,33
Date to water 22 32,80
(feet) Feb, 15,1934 33411
Dec, 11 354,21 319, San Antonio Loan &
May 29,1931 3045 Apr. 16,1935 35448 Trust Co., 53 miles
Aug, 22,1933 31,01 Feb, 2,1936 30,42 south-southeast of
Sept.ll 30,60 15 304,40 Santa Cruz. Drilled.
29 29,85 Depth 340 ft. Wind-
Oct, 18 29,41 mill, Measuring
30 29,15 304, Rafael Garcla, 3 polnt, top of plpe
Nov, 22 29,04 miles south of Con- clamp, 1} feet
Feb, 17,1934 28,28 ception. Drilled. above surface,
Dec., 8 28,45 Depth 90 ft, Wind-
Apr, 14,1935 29,42 mill. Measuring
Feb, 2,1936 29,33 point, top of pipe May 2’7,1951 24,6
15 29.34 clamp, 1 foot Jan, 7,1933 24,77
above surface, Feb. 22 24,58
May 31 25,11
297, San Antonilo Loan & June 26 26,14
Trust Co., 6% miles May 28,1931 63.6 July 24 25,34
south-southeast of Aug. 22,1933 68,00 Aug, 10 25,00
Sajita., Drilled. Sept.1l 58,10 22 24,82
Depth 200 ft, Wind- 29 57,88 Sept.l1 24.41
mill, Measuring Oct, 19 57.68 29 24,34
point, top of pipe Nov, 1 57,32 Feb, 15,1934 23,81
clamp. 22 57419 Dec. 11 24,69
Dec, 11,1934 56483 Apr. 14,1935 24,32
Apr, 16,1935 56,03 Feb, 12,1936 24,12
May 29,1931 61.5 Feb, 2,1936 54,55
Aug, 22,1933 54,04 15 54,62
Sept .29 53.80 322, Santone Hinojosa,
Nov, 21 53,64 3/4 mile east of La
Dec., 8,1934 52,82 315, Reuben Shultz, 6 3/4 Copita. Drilled.
Apr, 14,1935 53.90 miles south-south- Depth 50 ft. Wind-
Feb, 2,1936 53420 west of Santa Cruz. mill, Measuring
15 53.21 Drilled. Depth 280 point, top of plpe
ft. Windmill, clamp, 2 feet above
Measuring poilnt, surface,
301, Virginla Garcla, & top of wood pipe
miles south of Con=- clamp, 6 in. above
ception. Drilled. surface. Dec, 9,1932 39,67
Depth 280 ft. Wind~ Jan, 7,1933 39.65
mill, Measuring Feb, 22 41,92
point, top of pump Dec. 9,1932 48.2 May 31 40,14
clamp, 1 foot above Jan, 7,1933 48,56 June 26 40,05
surface. Feb, 22 48,39 July 24 40,48
May 31 49,36 Aug, 10 39,92
June 26 49,72 22 39456
May 29,1931 50,6 July 24 49,71 Sept.11 39,40
Mar, 30,1933 50,90 Aug. 10 49,57 29 38,83
Aug, 22 51,04 22 49,44 Oct. 18 38,70
Sept.1ll 50,60 Sept.ll 49,04 30 38,68
29 50,76 29 48,92 Nov. 21 38,59
Feb, 15,1934 50,14 Feb, 15,1934 48,22 Feb, 15,1934 38,39
Deec, 11 50,16 Dec, 11 48,20 Dec, 7 39.27
Apr. 16,1935 50.22 Apr. 14,1935 48,02 Apr. 14,1935 39,10
Feb, 2,1936 50,85 Feb, 2,1936 48,40 Feb, 12,1936 38.44
15 50,78
518, Manuel Saenz, 3
302, Rafael Garcia, 4% miles south of
miles south of Con=- Santa Cruz,
ception, Drilled. Drilled. Depth
Depth 80 ft. Hand 240-260 ft, Wind-
pump. mill, Measuring

point, top of plpe

clamp, 2% feet
above surface,
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1. -- Garretson, 8 miles 28 - Continued 112 - Continued
northwest of League
City. Drilled. 560t ft., No pump. ft. Hand pump.
Depth 600 ft. Gas Measuring point, Measuring point,
and deep well tur- top of casing, at top of casing, 1
bine, Measuring surface, foot above surface,
point, pump base, 6
inches above sur- Depth Depth
face., Date to water Date to water
(feet) (feet)
Depth
Date to water Apr, 15,1931 25,25 Apr. 15,1931 18,89
(feet) Sept., 4 28,66 Sept.16 23.12
May 10,1932 26,26 Oct, 7,1932 24,10
Sept.11,1931 39.05 Sept .20 29.52 Nov. 8 24,37
Nov. 8,1932 39.00 Octe 7 29.54 26 23.33
26 38,71 Nov, 8 29,40 Dec, 30 21,41
Dec, 30 38.15 26 29.12 Feb, 1,1933 20.82
May 9,1933 37.79 Dec., 30 28.10 Mar, 14 20,57
Oct, 26 39.93 Feb, 1,1933 27.76 May 9 22.86
Feb. 28,1936 42,15 Mar, 14 27,38 Oct, 26 25.10
May 9 27.81 Aug, 23,1935 35,68
Aug, 23,1935 Obstructed  Feb, 28,1936 37,48
3. Mrs. A, Voss, 5 3/4 at 31,7
miles west of
League City. 113, E. Menotti, 7 miles
Drilled, Depth 763 105. R. E. Newell, 5 northeast of Alta
ft. Gas and tur- miles north of Alta Loma, Drilled,
bine pump. Measur- Loma, Drilled. Depth 504 ft, Gas
ing point, pump Depth 240 ft., Small and air pump.
base, at surface, power pump, Meas- Measuring point,
uring point, top of top of pipe clamp,

Sept.11,1931  33.05
Nov. 8,1932  31.00

26 13.15
Dec. 30 13,12
May 9,193 31,78
Oct. 26 32.14
Aug, 23,1935 34,00
Feb, 28,1936 31,71

26, Galveston, Houston

& Henderson Rail-
way, at League
City. Drilled,
Depth, 1,020 ft.
Not used, Measur-~
ing point, top of
casing, 3 feet
above surface,

casing, at surface,

Sept 20,1932 6465
Oct, 7 6,54
Nov. 8 6475
26 6,67
Dec, 30 6.27
Feb, 1,1933 5,94
Mar, 14 5,82
Feb, 28,1936 5.72
109. Dickinson High

School, 63 miles
northeast of Alta
Loma, Drilled,
Depth 230 ft. No
pump. Measuring
point, top of cas-
ing, at surface.

Apr, 15,1931 14.86
Sept. 4 17453
May 10,1932 15.82
Sept.20 17,19
Oct, 7 16.98
Nov, 8 17.22

26 17,43
Dec, 30 18,71
Feb, 1,1933 16430
Mar. 14 15.85
May 9 16,18
Octe. 26 16,73
Aug, 23,1935 15.80
Feb, 28,1936 14,45

28, Galveston, Houston &

Henderson Rallway,
at League City,
Drilled. Depth

Apr, 15,1931 13.37
Sept.20,1932 14.97
Oct, 7 14,72
Nov, 8 15.36
26 14.68
Dec, 30 14.64
Feb., 1,1933 13.65
Mar, 14 13,73
May 9 16.88
Oct. 26 15,12
Aug, 23,1935 Obstructed
at 12.5
112, Galveston, Houston

& Henderson Rail-
way, 63 miles north-
east of Alta Loma.
Drilled, Depth 750

6 inches above

surface,
Sept.20,1932 14,92
Oct, 7 14,98
Nov., 8 15,17

26 15.20
Dec, 30 15,40
Feb, 1,1933 14,94
Mar, 14 14,86
Apr, 9 16,12
Oct, 26 15.70
Aug, 23,1935 18,25
Feb, 28,1936 19,45
115, Jo We Palmer, 6

miles northeast of
Alta Loma, Drilled.
Depth 526 ft. No
pump, Measuring
point, top of air
line, 43 feet
above surface.

Sept.20,1932 19.38
Octs 7 19.36
Nov, 8 19.56

26 19.55
Dec, 30 19.16
Feb, 1,1933 18,93
Mar, 14 18,80
May 9 19.15
Oct. 26 20,14
Aug, 23,1935 23.95
Aug, 28,1936 27,25
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203, Highway Department, 272, City of Galveston,

4% miles west of
Texas City, Drilled.
Depth 860 ft. No
pump, Measuring
point, top of caa-
ing, at surface,

at Alta Loma,

Drilled, Depth 809
ft. No pump, Meas-
uring point, top of
12-inch receiver, 7
feet above surface.

Depth Depth
Date to water Date to water
(feet) (feet)
Apr, 15,1931 2,24 Sept,.23,1932 38,84
Sept.1l6 3445 Oct, 7 38,20
Sept.21,1932 4,16 Nov, 8 37.12
Oct, 7 4,00 26 32,63
Nove 8 4,02 Dec. 30 37.61
26 4,04 Feb, 1,1933 34,13
Dec, 30 3447 Mar, 14 34,10
Feb, 1,1933 3435 May 9 39.67
Mar, 14 3,32 Octe 26 40,52
May 9 3.40 Aug, 23,1935 53450
Oct, 26 4,14 Feb, 28,1936 37452
Aug, 23,1935 Obstructed
at 11,0
283, James Balcher, 2
miles east-south-
206, A, J. Biran, 3} east of Alta
miles west of Texas Loma, Drilled.
City. Drilled, Depth 720 ft. No
Depth 926 ft, Wind- pump., Measuring
mill, Measuring point, top of cas-

point, hole under
l-inch pipe, 11
inches above top of
casing.

Apr, 15,1931 7423
Oct, 7,1932 9.64
Nov. 8 9.13
26 8496
Dec. 30 9.13
Feb, 1,1933 9.28
Mar, 14 9,07
May 9O 9,43
Oct. 26 12,10
Aug, 23,1935 304,30
Febs 28,1936 30,00
228, Owner unknown, at

Texas City. Drilled.

Depth 740 ft., No
pump, Measuring
point, face of tee,
6 inches above sur-
face,

Oct, 22,1931 7.68
Nov. 8,1932 9,00
(3] 8,46
Dec, 30 772
Feb. 1,1933 747
Mar, 14 7402
May 9 7433
Oct, 26 8,50
Aug. 23,1935 Obstructed
at 25,5

77056 0—36——14

ing, 2 feet above
surface,

Sept.23,1932 13,30
Oct. 12,63
Nov, 8 12,31
26 12,51
Dec, 30 + 11.85
Feb, 1,1933 12,02
Mar, 14 1l.88
May 9 12,67
Oct, 26 11,78
Aug, 23,1935 13,85
Feb. 28,1836 13445
286, A, Cook, 2% miles
southeast of Alta
Loma, Drilled,
Depth 720 ft., Not
used., Measuring

point, top of cas-
ing, 6 inches above

surface.
Sept.25,1932 12.42
Oct. 7 11,50
Nov. 8 11,78

26 1l.42
Dec, 30 10,59
Feb, 1,1933 10,58
Mar, 14 10,36
Oct, 26 9,78
Feb, 28,1936 18473
297, Charles Schiro, 4

mliles southeast of

Alta Loma, Drilled.
Depth 720= ft. Gas
engine pump, Meas-

297 - Continued

uring point, top
of casing, 6 inches
above surface,

Depth
Date to water
(feet)
Sept.22,1932 12,52
Octs 7 11,71
Nove 8 11,68
26 11.48
Dec, 30 10,71
Feb, 1,1933 10,66
Mar, 14 10,560
May 9 11,10
Oct, 26 11,82
Aug, 23,1935 19.96
Feb, 28,1936 19,10

300,

Chris Jensen, 4 3/4
miles east-southeast
of Alta Loma,
Drilled. Depth 500
ft. No pump.
Measuring point, top
of tee at top of
casing, at surface,

Sept,.22,1932 10,86
Oct, 7 10.74
Nov, 8 10,69
26 10,65
Dec, 30 10,26
Feb, 1,1933 10,11
Mar, 14 9487
May 9 10.42
Oct, 26 9443
Aug, 23,1935 16,70
Feb, 28,1936 15.83
302, Joe Torraso, 4 miles

east-southeast of
Alta Loma. Drilled.
Depth 790 ft, Gas
engine pump, Meas-
uring point, top of
casing,

Oct., 7,1932 5,04
Nov. 8 5400
Dec, 30 3459
Feb, 1,1933 3488
Mar, 14 386
May 9 3493
Oct, 26 4,95
Aug, 23,1935 3492
Feb, 28,1936 3485
356. R, L. Whitburn, 33

miles west-southwest
of Texas City,
Drilled, Depth 117
ft, Hand pump,
Measuring point,

top of wooden plat-
form, 2 feet above
surface,
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Water levels in wells in Galveston County - Continued

356 - Continued

Depth
Date to water
(feet)
Sept,21,1932 9.42
Oct, 7 Q.14
Nov, 8 9438
26 032
Dec, 30 9,70
Feb, 1,1933 9.27
Mar, 14 9,03
May 9 9.36
Aug. 23,1935 9.52
Feb, 28,1936 9.95

Water levels in wells in Harris County

6a., H, H, Strickland, 10 - Continued 11 - Continued
Waller., Depth 30
ft. Rope and Depth Waller. Depth 70
bucket. Measuring Date to water ft. Measuring
point, top of wood (feet) point, pump base 6
casling, 3 feet inches above sur-
above surface, June 55,1931 8.60 face.
19 Dry 11.50
Nov, 3 Deepened17.00 Depth
Apr. 13,1931 10,00 14 17,04 Date to water
May 28 11,36 Dec, 11 16,60 (feet)
June 19 13.04 23 16,53
July 23 14,05 30 14,87 Apr, 13,1931 45,15
Aug, 13 15,30 Jan. 6,1932 14,57 25 45,12
Sept.24 16,80 13 13,62 May 22 45,29
Nov, 7 17.85 20 12,36 28 45.16
Dec, 11 17,90 27 9435 June 19 45,82
Jan. 13,1932 14,68 Feb, 3 7.28 Sept.24 45,60
Fev, 10 12,02 10 7.20 Nove 3 45,70
Mar, 15 10,35 16 7415 20 45,38
Apr, 19 11,48 23 3426 27 45,42
May 24 12,34 Mar, 1 3.65 Dec, 4 45,32
June 22 14,42 8 2,32 11 45,26
July 22 15,43 15 277 16 45.14
Aug. 28 16,62 22 3452 30 45,10
Sept .29 17,10 29 4,27 Jan, 13,1932 45,50
Oct. 28 18,07 Apr. b 4.45 20 45,58
Nov, 28 18,42 12 54,13 27 45,32
Dec., 28 18.21 19 6,10 Feb, 3 45,10
Jan, 31,1933 17.82 26 7.60 10 45,18
Mar, 13 15,61 May 17 8,53 16 45,16
June 26 18,04 June 15 10.38 Mar, 15 44,98
Nov, 20 19,52 July 14 12,65 Apr. 12 45.32
Apr, 25,1934 10.62 Aug. 18 14,35 May 24 45,28
Nov, 24 17.58 Sept.15 16432 June 22 45,04
May 30,1935 9,25 Oct, 28 17.68 dJuly 21 45.28
Nov, 28 18,30 Aug. 25 44,98
Jan, 31,1933 17.72 Septe. 8 45,27
10, J. A, Hafner, 2% Mar, 13 13,11 Oct, 28 45,34
miles southeast of May 10 14,50 Jan, 31,1933 Obstructed
Waller. Bored test June 26 15,73 Feb, 25,1936 45,38
hole, Depth 21 ft, Nov. 20 18,75
Measuring point, Apr, 25,1934 3,18
surface. Nov, 28 Dry 31, R, L. Burton, 1/2
May 30,1935 3430 mile west of Hock-
Aug, 19 11,65 ley. Drilled,
May  1,1931 4,03 Feb, 25,1936 1.71 Depth 297 ft,
5 3,97 Electric pump,
6 4,10 Measuring point,
13 4,60 1l. J. A, Hafner, 2% top of casing, 6
28 9.00 miles southeast of inches above sur-

face,
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Water levels in wells in Harris County - Continued

31l ~ Continued 356 - Contimued 95 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Apr. 13,1931 43,75 Jan, 31,1933 23.82 Apr, 25,1932 21,28
May 28 43,95 Mar, 13 23,60 Moy 16 22,38
June 19 44,18 May 10 23,81 July 1 24,04
July 23 44,45 June 26 24,28 Aug, 31 26,60
Sept.24 44,97 Apr. 25,1934 23,50 Sept .27 25,74
Dec, 11 44,78 Nov. 28 23476 Oct, 21 26420
Jan, 13,1932 44,30 May 30,1935 23,42 Nov. 26 26,60
Feb, 10 44,54 Aug, 19 24,47 Dec, 30 26,07
Apr, 19 44,60 Feb, 25,1936 22,65 Jan, 25,1933 26,88
May 24 44,68 Mar, 15 25,90
June 22 44,98 May 8 26,00
July 22 45.28 36. O, M, Taylor, 1} June 24 26,83
Aung, 256 45,65 miles east of Hock- Apr. 26,1934 24,92
Sept.29 45,82 ley, Dug. Depth Nov, 29 27.27
Oct, 28 45,95 12 ft,, deepened May 29,1935 23,564
Dec, 28 45,66 to 214 ft, Nov. 3, Aug, 22 26.05
Jan, 31,1933 45,34 1931, No pump. Feb, 26,1936 22,30
Mar, 13 45,42 Measuring point,
May 10 45,87 top of board cover
June 26 46,08 at surface, 97. H, C, Middlestead,
Nov, 20 46,85 1 3/4 miles south~
May 30,1935 45,156 west of Spring,.
Aug, 19 45,51 Apr, 28,1931 5,12 Bored test well,
Feb, 25,1936 44,65 May 1 4,80 Depth 16} ft,
6 5457 Measuring point,
13 5,95 top of board cover,
35, 0, M, Taylor, 1%} 22 6,27
miles east of Hock=- 28 6.45
ley, Drilled. June 19 7.11 Nov. 9,1931 16,45
Depth 35 ft, Rope July 14 8,00 256 16,40
and bucket, Meas- 23 8,10 Dece 9 16,38
uring point, lowest Aug. 13 8,60 15 16,12
point in broken Nov, 3 21.00 22 15,18
tile, 1 foot above Dec, 4 21,45 29 14,97
surface, Jan. 6,1932 Dry Jan, 28,1932 12,08
Feb, 10 20,05 Feb, 29 11,13
Mar, 8 16,14 Mar, 28 11,96
Apr, 13,1931 20,25 Apr, 12 19,67 Apr, 25 12,62
26 20,39 May 12 20,81 May 16 12,86
May 22 21,20 June 15 21,15 July 1 14,17
28 21,50 July 14 21,33 Aug, 31 15,69
June 5 22,16 Aug, 18 21,35 Oct, 21 Dry
19 22,24 Apr, 25,1934 20,84 Jan, 25,1933 Dry
July 14 23,60 Nov. 28 Dry Mar., 15 15,20
Aug, 13 23,30 May 30,1935 19.56 May 8 15,42
Sept.24 23.30 Aug, 19 Dry June 24 Dry
Nov, 3 23450 Apr, 26,1934 14,75
14 23,75 Nov, 29 Dry
20 23.67 95, H, C. Middlestead, May 29,1935 12,08
o7 23,50 1 3/4 miles south- Aug, 22 14,95
Dec, 4 23,62 west of Spring. Feb, 26,1936 7497
11 23,44 Dug. Depth 32 ft.
16 23,42 Measuring point,
23 23,78 top of brick curb 166. Owner unknown,
30 23,68 on southeast side, 1 3/4 miles north-
Jan, 27,1932 22,92 2 ft, above sur- west of Cypress.
Mar, 22 21,39 face, Bored test hale,
Apr, 12 22,35 Depth 11 ft.,
19 22,37 deepened to 18,8
May 17 22,44 Nov. 9,1931 26,96 ft. Nov, 4,1931,
June 15 22,73 Dec. 9 26,25 Measuring point,
July 14 22,91 22 26,09 top of board
Aug, 18 23,68 29 25,43 cover, at surface,
Sept.15 24,10 Jan, 5,1932 25,38
Oct, 28 234562 28 22493
Nov, 28 23,50 Feb, 29 19,02 Ney 5,1931 2,10
Dec, 28 23,64 Mar, 28 18,85 7 2,80
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166 - Continued

167 - Continued

171 - Contlnued

Depth Depth Depth
Date to water Date to water Date to water
: (feet) (feet) (feet)
May 13,1931 3485 Nov. 20,1931 15.13 Apr, 25,1934 12,62
22 4,40 27 15.16 Nov, 28 17.76
28 4,90 Dec. 4 15.08 May 30,1935 9.72
June 19 6495 11 14.88 Aug, 19 14,70
July 23 9,20 16 14,74 Feb, 25,1936 8443
Nove 4 15.04 23 14.46
Dec., 4 15,02 30 13.96
11 14,33 Jan, 6,1932 13.54 i78. XK. P, Black, 5
16 1356 13 12,68 miles southeast of
23 11,78 20 11.70 Cypress. Drilled,
30 9,87 27 10,65 Depth 40 ft, No
Jan, 6,1932 6432 Feb, 3 9.74 pump, Measuring
13 2.81 10 9.40 point, top of
20 2.83 16 9.24 casing, 4 inches
27 1,02 23 8.85 above surface,
Feb, 3 1.76 Mar, 1 8,34
10 2.49 8 7.92
16 2,156 15 7.90 Apr. 3,1931 2443
23 1,00 Apr, 5 8.64 May 28 5.26
Mar, 1 2,13 May 3 9462 June 19 6478
8 1.58 June 15 11.50 July 23 7 .85
15 2439 Sept.29 15,10 Aug, 13 10,00
Apr., 5 3.90 Oct, 28 15,43 Sept.24 14,30
May 3 5.07 Nov., 28 15,50 Nov, 14 14,54
June 1 6.98 Dec, 28 15.30 Mar, 15,1932 2492
16 7.94 Jan. 31,1933 14.83 Apr. 19 4.84
29 8.86 Mar, 11 12.86 June 27 7.70
July 7 9.40 May 10 12,98 July 22 0,71
hug, 4 11.84  Apr. 25,1934 10,60 Aug, 25 11.83
Sept. 8 13,50 Nov, 28 15.12 Sept.29 124,53
29 13.90 May 30,1935 8,17 Octe 28 13.16
Oct, 28 14.82 Aug, 19 12,46 Nov, 28 14,87
Nov, 28 15.26 Feb. 25,1936 7.08 Dece 28 14,03
Dec, 28 14,78 Jan, 31,1933 13.61
Jan, 31,1933 13.10 Mar, 11 8,32
Mar, 11 4,70 171. E: H, Juergen, Cy- May 10 0428
May 10 7.51 press, Drilled. Nov. 20 13,82
June 26 10,42 Depth 72 ft. No Aug. 19,1935 8.18
Nove. 20 15465 pump, Measuring Feb, 25,1936 2,34
Nov. 28,1034 737 point, top of cas-
May 30,1935 2.24 ing, 2 feet above
Aug, 19 8,05 surfacé. 180. J. Williams, 5%
Feb. 25,1936 1.76 miles southeast
of Cypress, Bored
Apr, 3,1931 8.49 test hole., Depth
167. Russ Mitchell, June 19 11.89 114 ft., deepened
1 3/4 miles north July 23 14.25 to 19 ft. Nov. 14.
of Cypress. Aug. 13 15,70 Measuring point,
Drilled., Depth Sept.24 1730 top of board cover
105 ft. Not used. Nov. 14 17.76 at surface,
Measuring point, Dec. 11 17 .34
top of casing, 1 Jan, 13,1932 15.65
foot above sur- Feb, 10 11.85 Apr. 25,1931 3458
face, Mar. 15 9.70 28 3480
Apr, 19 10.88 May 5 2,88
May 24 12.40 13 3.97
Apr., 3,1931 6.87 June 24 14.20 19 4,50
May 7 7.53 July 22 15,88 22 4.70
13 7497 hug. 25 17.17 June 19 727
28 8.30 Sept .20 17.53 July 23 7.95
June 19 9.71 Oct, 28 17.86 Aug, 13 10.10
July 23 11.65 Nov. 28 17.93 Sept.24 Dry
Aug, 13 12,90 Dec, 28 17.74 Nov. 14 15,356
Sept.24 14.40 Jan, 31,1933 17.56 20 15,10
Octe 30 15,04 Mar, 11 16,57 27 11.82
Nov., 4 15,06 May 10 15,78 Dec. 4 12,30
7 15.27 June 26 17.00 12 10,28
14 15.256 Nov. 20 18,76 16 O34
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180 - Continued 205 - Continued 207 -~ Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Dec, 23,1931 8,63 Apr, 77,1931 23,91 May 25,1932 6,85
30 7 .26 May 19 23,34 June 24 1l.24
Jan, 6,1932 5.64 June 19 24,13 July 22 54
13 3.52 July 23 24,17 Aug, 25 .92
20 3.97 Sept.24 26422 Sept.29 1.15
27 1.86 Dec, 12 25,62 Oct, 28 2,32
Feb, 3 2.26 Jan. 13,1932 26,30 Filled 1in.
10 2,08 Feb, 10 25,11
Mar, 1 1,95 Mar, 16 24,70
8 70 May 25 24,56 209, Houston and Texas
15 2,06 June 24 25,29 Central Railroad
22 3,05 Aug, 28 27,00 (Southern Pacific)
Apr. 5 3.69 Nov. 28 27,30 7% miles southeast
19 4,66 Dec, 28 26,77 of Cypress, Bored
May 17 4,97 Mar, 11,1933 26,02 test hole. Depth
June 1 5,76 Apr, 25,1934 26,46 13,6 ft., deepened
30 6.85 Aug. 20,1935 27,17 to 19.6 ft. Sept.
July 28 8,83 Feb, 25,1936 26,78 24,1931, Measur=-
Aug, 25 10,62 ing point, top of
Sept.22 11,97 board cover, 2
Octe 6 12,03 206. R, B, Tucker, 6} inches above sur-
Well filled to 10 feet, miles southeast of face.

181,

J, Williems, 5%
miles southeast of
Cypress, Drilled.
Depth 60 ft. Hand
and jack pump,
Measuring point,
lowest point in
break in pump base,
1 foot above sur-

face.
May 19,1931 5,73
22 5487
June 19 8427
July 23 2,49
Aug, 13 11,17
Sept.24 13.85
Oct, 30 15,50
Nov., 4 15,60
14 15,98
27 11,96
Dec, 16 8,67
30 74186
Jan, 13,1932 3.84
Feb, 3 2,38
Mar, 1 3433
Apr, 5 5,02
26 6431
Sealed
205, Humble Pipe Line

Co., 63 miles
southeast of Cy-
press. Drillled,
Depth 700 ft., Air
and o0il pump.
Measuring point,
top of casing, 1
foot above surface.

Cypress, Drilled.
Depth 450%f ft, Air
and gas pump.
Measuring polnt,
top of board cover
by suctlion pipe,

Apr. 2,1931 22450
June 19 23,59
July 23 25,18
Sept.24 27430
Dec, 12 26,51
Jen, 13,1932 25,78
Mar, 16 23467
Apr, 19 23455
May 25 23,90
June 24 25,32
July 22 26,62
Sept.29 27,87
Oct, 28 27,94
Mar, 11,1933 26,82
Juné 26 27,08
Nov, 20 28,38
Nov, 22,1934 28,06
May 30,1935 25,52
Aug, 20 27.84
Feb, 25,1936 27.92
207. R. B. Tucker, 6}

miles southeast of
Cypress. Dug.
Depth 7 ft. Not

used, Measuring

point, top of old
casing, 6 inches

below surface.

May 19,1931 1.65
June 19 2,60
July 23 2,05
Sept.24 6460
Nov. 14 Dry
Feb, 10,1932 Dry
Mar, 16 6,12
Apr. 19 6460

May 19,1931 4450
22 4,64
28 5,10
June 5 5.71
19 6493
July 23 7422
Aug, 13 9.21
Sept.24 10,30
Nov, 4 12,86
14 13.15
Dec, 12 7423
dan, 14,1932 4.48
Feb, 10 3,08
Mar, 8 1,91
Apr. 5 4,41
May 4 5.28
June 8 7.92
July 7 9,34
Aug, 11 12,28
Sept. 8 12,34
Oct, 6 13.24
Nov. 28 14,88
Destroyed.
210. Owner unknown, 7+

miles southeast

of Cypress.
Drilled. Depth 68
£t. Windmill and
jack pump, Measur-
ing point, top of
casing, 1 foot
above surface.

Aug,
Sept.

2,1981 11,37
14 9.93
19 10,62
22 10,40
28 + 10.82

] 11,12
19 12,12
23 13,40
13 16,19
21 16,74
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Water levels in wells in Harris County ~ Continued

210
210 - Continued
Depth
Date to water
(feet)
Octe 31,1931 19,58
Nove 4 19,55
Dec, 4 19.22
Jan, 6,1932 17.49
Feb, 3 15,80
Mar, 1 14,10
Apr, 5 13,92
May 4 14,32
June 1 14,52
July 7 17.25
Aug. 4 18432
Sept. 8 19.26
Oct. 6 19.76
Nov, 28 20437
Dec. 28 20,08
Jan. 31,1933 19,66
Mar. 11 17.98
May 10 18,58
June 26 19,33
Apr, 25,1934 12,36
Nov. 28 20,12
May 30,1935 11.32
Aug, 20 Obstructed
at 11.00
254, J. M. Blake, 23}
miles northwest of
Aldine, Drilled
test hole, Depth
20 ft, Measuring

polnt, top of
board cover,

Nov. 25,1931 19,45
Dec, 9 6460

15 5404

22 4,06

29 5.14
Jan, 5,1932 36

12 17

19 4,38

28 2410
Feb, 2 374

9 5403

15 5438
Mar, 7 3647
Apre. 4 5483
May 2 7.88
dJuly 1 13,11
Auge 31 14,33
Nov, 26 154558
Dec. 30 2.59
Jan, 25,1933 12.15
Mar. 15 4,85
May 8 7,18
June 24 11,78
Apr, 26,1934 4.80
Nove 20 1.57
May 29,1935 4,79
Mg, 22 6.85
Feb, 26,1936 4,16
256, J, M, Blake, 2%

miles northwest of
Aldine, Drilled.

256 - Continued 439, F. W, Tamner, 1/2
mile northwest of
Depth 189 ft., No Fairbanks. Drilled.
« Measuring Depth 57 ft. Wind-
point, plug in top mill and jack,
of casing. Measuring point,
top of 12-inch cas~-
Depth Ing, 2 feet above
Date to water surface,
(feet)
Depth
Nov., 9,1931 28.86 Date to water
25 28,95 (feet)
Dec., 9@ 28,80
15 28,78 Apr. 2,1931 5.10
22 28,69 May 21 8400
29 28,73 July 23 1l.28
Jan, 5,1932 28,61 Octe 28 17.07
12 28454 Dec, 12 14,40
19 28,60 Mar. 16,1932 be44
28 28435 Apr, 19 773
Feb, 2 28,36 May 25 8,54
9 28424 June 27 11.86
Mar, 7 27460 Aug. 26 13,02
Apr, 4 27431 Octs 28 16460
May 2 27415 Nov, 28 17.41
July 1 27.53 Jan, 31,1933 14,38
Aug, 31 28,20 Mar, 11 9,08
Sept.27 28.64 Aug, 20,1935 9.80
Oct. 21 28,92
Nov, 26 29.56
Dec. 30 29.30 440, C. W, Hahl, 1/2
Jan, 25,1933 29.42 mile northwest of
Mar, 15 28,96 Fairbanks, Bored
May 8 28,443 test well., Depth
June 24 28.68 10 ft., deepened
Apr. 26,1934 28,75 to 20 ft. Oct. 28.
Nov, 29 30,49 Measuring point,
May 29,1935 28,76 top of board cover,
Aug, 22 29,00
Feb. 27,1936 284,20
May 19,1931 8,656
21 8,70
264, Weary Place, 3 June 5 8.92
miles north of Al- 1g 9460
dine, Drilled. Octe 28 Dry
Teat for oil. Nove 4 Dry
Depth 1,610 ft. Dec. 12 G.16
No pump., Measur- 16 12,23
ing point, top of Jan. 14,1932 13,82
casing, ﬁeported Feb, 16 11,60
that well flowed Mar, 16 973
from 900-ft, sand Apr. 19 De29
until 1930. May 17 9.46
June 15 10,45
] July 14 12,56
May 29,1931 3.00 Aug, 18 14,10
Nov, 18 5,08 Sept.15 15,08
Jan. 19,1932 5436 Octe 28 16,08
Mar, 21 5466 Nov, 28 16,40
May 21 6o44 Dec, 28 16,61
July 25 7.46 Jan. 31,1933 16.48
Sept.27 8.30 Mar, 11 16,62
Oct, 21 8,36 May 10 16461
Nov, 26 8,69 June 26 14,76
Dec, 30 8.66 Nov, 20 14,58
Jan, 25,1933 8,92 Nov. 28,1934 14,94
Mar, 15 8.96 May 30,1935 718
May 8 9,66 Aug, 20 12,82
June 24 10.10 PFeb, 25,1936 3415
Aug. 22,1035 21,30
Febe 26,1936 21437

512.

Ed Nichols, 8%

miles northwest of

Houston.

Drilled,
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512 - Continued 518. John W, Beall, 7 590 ~ Continued
miles northwest of
Depth 50 ft. Alr Houston, Drilled, Depth
and electric pump. Depth 153 ft. No Date to water
Measuring point, pump., Measuring (feet)
top of tin casing, point, top of cas-
6 inches above ing, 1 foot above Mar, 21,1934 58,38
surface, surface, 30 50,76
Apr, 20 50,24
Depth Depth May 22 59.88
Date to water Date to water June 26 66679
(feet) (feet) July 24 65.01
Aug, 16 65451
Mar, 30,1931 542 Mar, 30,1931 35,04 Sept.22 66430
May 21 7.00 May 21 34,59 Octes 23 65,75
June 19 9,72 June 19 35.18 Nov, 21 62452
July 23 10.26 July 23 35.63 Dece 21 60,71
Sept.24 14,70 Aug. 13 36410 Jan, 31,1935 64,11
Nov. 14 17,30 Sept.24 36476 Mar, 1 62420
Jan, 14,1932 9475 Nove 5 37.39 22 62425
Feb, 11 8,12 14 37 435 Apr. 24 63405
Mar, 16 6480 Dec, 12 37.05 May 21 63,10
Apr. 19 7.90 Jan, 14,1932 36451 June 19 65414
May 25 8,32 Feb, 11 35492 July 26 68.55
June 24 10,43 Mar, 16 35,05 Aug. 17 69.74
July 22 12440 Apr, 19 34,81 Sept .21 69427
Aug. 25 13,48 May 25 34,77 Oct, 26 67420
Sept .30 14,31 Oct, 28 37e44 Nov, 23 64456
Oct, 28 16,00 Nov. 28 37452 Feb, 20,1936 65402
Nov. 28 17427 Dec, 28 37433
Dec, 28 15,43 Aug. 20,1935 32475
Jan, 31,1933 13,70 602, River Oaks Country
Mar, 11 7.86 Club, 4 miles west
May 10 0462 590, City of Houston, 4% of Houston post
June 26 12,43 miles northwest of office, Drilled,
Nov. 20 13,60 Houston post office, Depth 1,038 ft.
Apr. 25,1934 5,08 Drilled, Depth Electric turbine
Aug, 20,1935 9,57 1,362 ft. Turbine pump. Measuring
Feb, 25,1936 3.82 pump, Measuring point, 1/2-inch
point, top of pump hole in pump bowl,
base, at surface, 2 feet above sur-
514, Owner unknown, 8 Abandoned well, face,.

miles northwest of
Houston, Bored
test well, Depth Nove. 3,1931 65,54 Jan, 19,1931 48,54

19 ft. Measuring Dec, 5 60,94 Apr, 7 47,10
point, top of Jan, 7,1932 58,62  May 21 48,05
bpard cover, Feb, 6 58,70 July 2 51,56
Mar, 4 61.38 Aug, 12 51,65

Apr., 8 60,06 Sept.10 52429

June 19,1931 11,80 May 7 62420 Nov. 3 49,97
July 23 8,00 June 7 64400 Dec, 5 48,48
Aug. 13 9.81 July 7 63,84  Jan, 7,1932 46,38
Sept.24 12,36 Aug., 8 66428 Feb, 6 45,14
Dec, 12 104,20 Sept. 7 654,12 Mar, 4 44,18
Jan, 14,1932 6077 Oct, 8 62490 Apr, 8 43,22
Feb, 11 5,16 Nove 4 63435 July 9 48,09
Mar. 16 .61 Dec, 29 60.87 Septe 7 45,86
Apr, 19 5,76 31 60425 Nov. 7 44,00
May 25 6,79  Jan. 26,1933 60,64 28 43,05
June 27 9,66 Mar, 9 50,32 Jan. 2,1933 42,10
July 22 11.58 Apr. 15 58,80 30 42,16
Aug, 25 11,93 May 12 59,45 Mar, 10 41,18
Sept.30 12.41 June 23 64,38 Apr, 15 41,00
Oct. 28 14,88 Aug, 18 65447 Feb, 23,1934 44,74
Dec, 28 14,20 Sept«20 65,96 Apr, 20 44,45
Jan, 31,1933 12,96 Oct, 31 63,91 Nov, 21 49,32
Mar. 13 8,21 Nov, 22 63,38 Dec, 21 47,11
May 10 De36 Dec, 23 62,07 Jan, 31,1935 45,49
Aug, 20,1935 Destroyed. Jan. 23,1934 60,57 Apr, 29 47,34
Feb, 21 59,87 May 21 46,84

Aug. 17 49.22

Nov, 23 48,62
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Water levels in wells in Harris County - Continued
619, City of Houston 6566 - Continued 680 - Continued
(Lincoln Pool),
1 mile northwest Drilled. Depth 622 Depth
of Houston post ft. Air-1ift pump. Date to water
office, Drilled. Measuring point, (feet)
No pump., Measur- top of eduction
ing point, top of pipe under umbrella, Aug, 5,1932 46,58
casing, 2 feet 5 feet above sur-  Sept. 6 37.46
above surface. face. Octs 10 35,956
Nove 3 38,00
Depth Depth 28 31,37
Date to water Date to water Dec, 27 29,67
(feet) (feet) Jan, 27,1933 32403
Mar, 9 29,92
Jan, 30,1931 55450 Jan. 9,1931 62,68 Apr, 15 33407
May 31 54,46 Apr, 6 62,46 May 11 40,30
July 1 57.27 July 28 65,98 June 22 45,52
Sept.10 60,00 Nove 3 67.00 Aug, 18 45,84
Nove 3 58446 Dec, 3 644,33 Sept,19 43,95
Dece 5 56445 Feb, 6,1932 62.86 Oct, 30 37.70
Jan. 7,1932 54,76 Mar, 3 61,74 Nov. 21 36,90
Feb, 6 53,65 Apr, 7 62,51 Decs 21 35,40
Mar., 4 52492 June 7 63.82 Jan, 22,1934 32460
Apr, 8 51.26 Nov. 29 61.85 Feb, 20 34,82
May 7 52,10 Jan, 27,1933 5995 Mar, 20 39,72
June Y 54,73 May 12 59.45 30 36,96
July 9 55,86 Aug. 19 64,42 Apr, 19 39.59
Aug. 8 56,64 Nov,. 22 62,20 May 21 38.60
Sept. 7 57.23 Dec, 23 63,31 June 25 53,18
Oct. 8 56,02 Jan, 23,1934 62461 July 23 49,94
Nov. 4 54,68 Feb, 21 62,78 Aug, 15 50,21
29 52465 Mar, 21 62,47 Sept,21 48,82
Dec., 31 51.72 30 62449 Oct, 22 45,36
Jan, 28,1933 49.78 May 22 64,99 Nov. 20 43,77
Mar, 10 48,95 July 24 67.97 Dec, 20 41,79
Apr, 15 48,86 Sept.21 68458 Jan. 30,1935 46,10
May 13 50492 Jan, 30,1935 65.88 Feb, 28 42,21
June 23 55,24 Feb, 28 65,46 Mar, 21 43,05
Aug. 18 57,12 Mar, 21 66,01 Apr, 23 43,96
Sept.19 57,13 May 20 65,27 May =20 43.18
Oct, 31 56,72 June 18 66422 June 18 51.05
Nov. 22 57445 Aug, 16 68,34 July 26 59 .66
Dec, 23 56,70 Sept .20 68,38 Aug, 16 60,01
Jan. 23,1934 55,13 Oct, 25 68,21 Sept.20 57.34
Feb, 21 54,83 Oct. 25 51,49
Mar, 21 54.11 Nov, 22 47.50
30 54.65 680, Houston Electric Feb, 19,1936 51466
Apr. 20 55,67 Co., 1/2 mile
May 22 56,17 northeast of
June 26 59,87 Houston post of- 741, Houston Electric
July 25 61440 fice. Drilled, Co,, 1 3/4 miles
Aug, 16 61,81 Depth 1,350t ft, east of Houston
Sept.22 61,80 No pump., Measur- post office,
Oct, 23 61.29 ing point, board Drilled. Depth
Nov. 21 59,89 cover at top of 540 ft., No pump,
Dec. 21 58413 caging,. Measurlng point,
Jan, 31,1935 56468 top of air line,
Mar, 1 56467 9% inches abave
22 56,56 Jan. 8,1931 33425 surface,
Apr, 24 55,84 Feb, 18 27,35
May 21 56,77 May 20 40,33
June 19 57433 30 44,74 Jan, 8,1931 47,95
July 26 58,64 June 30 47,24 Mar, 2 48,54
Aug. 17 6l.44 Aug. 11 47.87 July 2 49,22
Sept.21 61,63 Sept. 8 46,50 Aug, 12 49,61
Oct. 26 60,82 Nove, 2 42,15 Sept. 8 49,84
Nov. 23 59,40 Dec, 1 40,03 Nov, 2 50,24
Feb, 20,1936 57.156 Jan, 7,1932 36420 Decs 1 50,43
Feb, 5 40,53 Jan, 8,1932 50,65
Mar, 3 41,83 Feb, 5 50,80
666 Texas Creosoting Apr. 7 42,93 Mar, 3 50,92
Co., 4% miles May 6 36,91 Apr. 7 51.06
noréh of Houston June 6 37.80 May 6 51,20
post office. July 8 41.85 June 6 81,37
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Water levels in wells in Harris County - Continued

741 - Continued 757 - Continued 759 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
July 8,1932 51.45 June 22,1933 57430 Oct, 22,1034 67499
Aug, b 51,70 Aug, 19 59.81 Nov. 20 67 .43
Sept. 6 51,84 Sept.20 60,73 Dec, 20 64,77
Oct, 10 52,00 Oct, 31 61,90 Jan, 30,1935 64,39
Nove 3 52,10 Nov, 22 61,80 Feb, 28 63455
28 52426 Dec, 23 61,61 Mar, 21 63426
Dec, 28 52,30 Jan. 23,1934 60,81 May 20 62,38
Jan, 27,1933 52,12 Feb, 21 60,12 June 18 63410
Mar, 9 52,51 Mar, 21 59,03 July 25 64,14
Apr. 14 524,52 29 59,21 Sept.20 66,19
May 11 52,54 May 21 60,25 Nov. 22 64,50
June 22 52,86 July 24 63447 Feb, 19,1936 62,58
Aug. 18 52,78 Aug, 15 64,05
Sept.19 53430 Octe 22 64,23 N
Oct, 30 53.45 Nov. 20 63.82 783, Houston Riding &
Nov, 21 53.52 Dec, 20 62,32 Polo Club, 6 miles
Dece 21 5362 Jan, 30,1935 60,91 west of Houston
Jan, 22,1934 53,72 Feb, 28 60,11 post office,
Febe, 20 53.75 Mar, 21 59,74 Drilled, Depth
Mar, 20 53481 Apr, 23 59,10 350t £t, Air-
29 53484 May 20 58,78 1ift pump. Meas=-
Apr, 19 53,81 June 18 59,20 uring point, top
May 21 54,00 July 25 60,34 of casing, 6 in.
June 25 54,10 Aug. 16 60.89 above surface,
July 23 54,23 Oct, 25 61,37
Aug, 15 54,34 Nov. 22 60,84 July 8,1932 38,10
Sept.21 54.50 Feb, 19,1936 59.03 Aug., 8 38,57
Oct, 22 54,64 Sept. 7 38,47
Nov. 20 54,77 Oct, 5 38,54
Dec, 20 54,84 759, Port City Compress, Nov., 7 38,45
Jan. 30,1935 54,96 4 3/4 miles east of 28 38.25
Feb, 28 55,00 Houston post of- Jan. 2,1933 37,52
Mar, 21 55406 fice. Drilled, 30 36,98
Apr. 23 55,12 Depth 396 ft, Mar, 10 36,37
May 20 55,18 Electric air pump. Apr, 15 36427
June 18 55426 Measuring point, May 13 36,44
July 25 55,35 top of casing. June 23 37436
Aug, 16 55,43 Sept.18 38.16
Sept.20 55,50 Oct, 31 38,36
Octe. 25 55467 Peb, 26,1931 5648 Nov, 22 38,40
Nov, 22 55,72 dJuly 3 50,28 Dec. 23 38,29
Feb, 19,1936 55,80 Aug, 13 60441 Jan, 23,1934 37.87
Sept. ¢ 60,98 Feb, 21 37.46
Nove 3 60,51 Mar, 21 3737
767, Layne-Bowler Co., Dec, 3 59,63 30 37.36
41 miles east of Jan, 8,1932 57.76 Apr. 20 37.10
Houston post of- Apr, 7 56,13 May 22 37.17
fice. Drilled, May 6 55,95 June 26 38,77
Depth 676 ft. Air July ¢ 57.25 July 24 39,75
1ift pump, Meas- Sept. 6 56,83 Aug, 16 40,18
uring point, pump Nov. 3 61,00 Sept.22 40,65
base, at surface. 28 60,70 Oct, 23 40,59
Dec, 28 59,82 Nov, 21 40,94
Jan, 27,1933 59,26 Dec, 21 39,72
Feb. 25,1931 57,61 Mar, 9 57,60 Jan, 31,1935 38,96
Mar, 19 57433 Apr, 15 57,67 Mar. 1 39,00
May 27 58,26  May 12 58,17 22 38.85
Sept. 9 62,00 Aug, 19 64,36  Apr, 24 38,56
Dec, 3 61,18 Oct. 31 66,08 May 21 38,50
Jan. 8,1932 59,40 Jan, 23,1934 64,52 June 19 38460
Feb., 6 58,44 Feb, 20 63,91 July 26 38,97
Mar, 3 56,90  Mar, 20 62,26  Aug, 17 39,430
Apr., 7 55,69 29 62,91 Sept.21 40,18
May 6 55,53 Apr, 19 63405 Octs 26 40,30
Oct, 11 57492 May 21 63499 Nov, 23 30.94
Nove 3 57435 June 25 66423  Feb, 20,1936 38,83
Dec, 28 56412 July 23 67456
Mar, 9,1933 53,98 Aug, 15 68411

Apr. 15 53,72  Sept.2l 68,37
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Water levels in wells in Harris County -~ Continued

1203, Harris County, in 1318, J, M, West, 5%

South Houston,
Drilled.
ft.

tasing, 6 inches
above surface.

Depth 600
No pump. Meas-
uring point, top of

miles northwest of
Webster, Drilled.
Yo pump. Measur-
ing point, top of
casing, 1 foot
above surface.

Depth Depth
Date to water Date to water
(feet) (feet)
Apr, 3,1931 34.73 Octe 7,1932 11,50
Sept.16 36,91 Nov, 8 11,70
Oct, 7,1932 38.256 26 12,05
Nov. 8 38,70 Dec. 30 11,73
26 38497 Feb, 1,1933 10.52
Dec. 30 39,04 Mar, 14 9,08
Feb, 11,1933 394156 May 9 9,95
Mar, 14 38,62 Oct, 26 11,64
May 9 %8.90 Aug., 22,1935 11,43
Oct, 26 39,85 Feb, 28,1936 8,23
Aug, 22,1935 43,81
Feb, 28 21936 3936

1209, Fireworks Co., 1/2

mile goutheast of
South Houston,

Drilled. Depth 650
ft. Not used.
Measur point,
top of alr line,
4 feét above sur-
face,
Oct, 7,1932 39,66
Nov, 8 39,95
26 40,03
Dec, 30 39,756
Feb, 1,19833 39.83
Mar, 14 39 .41
Apr, 9 39,.83
Oct, 2¢€ 40,72
Aug, 22,1935 43,77
Feb, 28,1936 39,18

1302. City of Genoa,
Genoa, Drilled.

Depth 832 ft. Wind-

mill, Measuring
point, hole in
6-indh casing,

1 foot above sur=-

1321, Fig Plant Co.,
Ellington Fleld, 5
miles northwest of
Webster. Drilled.
Depth 78 ft. Yo
purp, Measuring
point, top of cas-
ing, at surface.

Oct. 7,1932 4,30
Nov. 8 4,45

26 4,80
Dec. 30 4,40
Feb, 1,1933 4,22
Mar. 14 . 1,90
May 9 24,76
Octe 26 4,18
Aug, 22,1935 4.24
Feb, 28 1936 3.84

1324, J. M, West, 13}
miles northwest of
Webster, Drilled,
Depth 400 ft.
mill. Measuring
point, top of cas-
ing, 1 foot above

Wind-

face.
Apr, 3,1931 48,06
Septe rie 61,18
May 10,1932 50419
Oct, 7’ 52,12
Nov. 8 51,92

26 51,92
Dec, 30 51.43
Feb. 1,1933 51,19
Oct, 26 52,18
Auge 22,1935 53,02

surface,
Oct., 7,1932 42,90
Nov.e 8 42,14
26 41,53
Dec. 30 40,48
Feb, 11,1933 39,97

1360, Mrs, Fain (S.
Siabara), 1/4 mile
east of Webster.
Drilled. Depth
669 ft. Electric
pump, Measuring
point top of cas-

é feet above
sur%ace.

1360 ~ Continued

Depth

Date to water
(feet)

Apr., 3,1931 3le47
Aug, 7 37.29
Sept. 4 364,00
May’ 10,1932 32.26
July 9’ 37.26
Oct, 36,54
Nov. 35.96
26 55436

Dec, 30 34446
Feb, 1,1933 3376
Mar, 14’ 33443
May 9 54,30
Feb, 28,1936 38,70




WATER LEVELS AND ARTESIAN PRESSURE, 1935

215

Water levels in wells in Jim Hogg County

52, Rita and San Juana

Garcia, Las Anlmas.
Dug and drilled.

53. Feliclita HinojJosa

de Yzaguirre, Las
Animss. -
Depth 49 ft. Wind-
mill, Measuring
point, top of
caliche curb, 5
feet above surfacee.

54, Nieves Villareal,

Las Anlmas, Dug.
Depth 4l ft. Wind-
mill, Measuring
point, top of
caliche curb, 5
feet above sur-
face,

Depth Depth
Date to water Date to water
(feet) (feet)

Mar, 17,1933 32,0 Mar, 17,1933 3540
Octe. 13 29,15 Octe 13 31.50
26 28,23 26 31,60

Water levels in wells in Jim Wells County

Depth 47 ft. Wind-
mill, Measuring
point, top of
caliche curb.
Depth
Date to water
(feet)
Oct, 13,1933 30,41
26 30.15
193, M, Moralea, 8%

miles wegt-north-
west of Ben Bolt,
Dug. Depth 40 ft.
Rope and bucket,
Measuring point,
top of wooden
curb, 11 feet
above surface.

June 30,1933 28,50
Oct., 6 25.49
23 25,29
Feb., 6,1935 29,10
Feb, 5,1936 21,08
201, Santos Garcia,

Measuring point,
top of plpe clamp,
1} feet above sur-
face,

Oct,
Feb,
Feb,

32453
33467
29.14

23,1933
6,1935
5,1936

206.

Emilio Barrera, 6%
miles west of El
Par, Dug. Depth
75 fto Windmill,
Measuring point,
top of concrete
curb, 3% feet
above surface,

June
Octe

Feb,
Feb,

30,1933  33.80
5 32,64
23 49,96
6,1935  54.32
5,1036 49,36

207.

Roman Ssenz, 6
miles west of El
Par, Bored. Depth
99 ft, Windmill,
Messuring point,
top of casing, 1%

feet above sur-
face,
June 29,1933 77400
Oct., b 72,97
23 72,83
Feb., 6,1935 735,08
Feb, 5,1936 71,30
221, Fellx Perez Cadena,

6 miles west-north-
west of Wadota.
Dug. Depth 90 ft,
Windmill, Measur-~
ing point, top of
concrete curb on
south side, 1 foot

above surface.
July 11,1933 59,21
Octs 5 51,28

235 51,21
Feb, 6,1935 56,42
Feb, 5,1936 47.58
222, Manuel Cadena, 6

miles west-north-
west of Wadoto;
Dug. Depth 80=
ft, Windmill,
Measuring point,
e¢rack in floor,

1 foot above sur-
face,.

222 - Continued

Depth
Date to water
(feet)
July 1,1933 56,67
Oct, & 53,11
. 23 52,486
Feb, 6,1936 ° 64,05
Feb, 5,1936 48,24
252, Ceraplo Hinojosa,

6% miles west-
southwest of Ella,
Dug., Depth 60 ft.
Windmill, Measur-
Ing point, top of
curdb on south side,
24 feet above sure
face,

June 19,1933 53,56
Oct, 5 48,85
23 48,83
Feb, 6,1935 51,35
Feb, 5,1936 44,92
253, San Juan Hinojasa,

miles west-~
southwest of Ella.
Dug and bored.
Depth 125 ft,
Windmill., Measur-
ing point, top of
curb on south silde,
3% feet above sur-
face,

June
Oct,

Feb,
Feb,

19,1033 56,70
5 51,36
23 51.17
6,1935 54,26
5,1936  46.56
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Water levels in wells in Jim Wells County - Continued

374, E, G. Maun, 4% 376. Cliff Burdett, 3% 391, O. A, Fore, 2%
miles northwest of miles northwest of miles north of Fal-
Falfurrias, Meas- Falfurrias, Drilled. furrlas. Drilled.
uring point top of Depth 450 ft, Wind- Depth 610 ft.
casing, 2% feet mill, Measuring Turbine pump,
above surface. point, top of cas- Measuring point
Altitude 155,59 ing, 5 feet above top of casing, 1
feet, surface, Altltude foot above sur-

135437 feets face., Altitude
Peptn 125,82 feet.
Date to water Depth
(feet) Date to water Depth
(feet) Date to water

Oct. 23 1932 16,80 (feet)

Dec, 16,80 Dec., 6,1932 54,60

Jan, 5 1933 16,49 Jdan., 5,1933 5.20 Dec. 1,1932 21,67

Feb, 22 16,22 Feb, 22 5,02 Jan. 5,1933 19,85

May 26 18.08 May 26 7.48 Feb, 20 20,10

June 27 17.37 June 27 7.78 May 26 23.25

July 25 17 .44 July 25 6.39 June 27 20,98

Sept. 1 16,00 Aug. 10 5470 July 25 21,29

Jan, 2,1935 17,00 Sept. 1 4,88 Aug, 10 20,17

Octs 3 4,33 Sept, 2 19.54
Octs 3 18,66

Jan, 2,1935 19,84
Feb. 5,1936 19,88

Water levels in a well in Maverick County

M3-21, Owner unknown,
18 mlles west of
La Pryor. Measur~ -
ing polnt, top of
casing, 1 foot
above surface,
Altitude 705.00
feet,

Feb, 6,1930 45,55
22

45,50
Mar, 31 45,55
Apr. 18 46.10
June 20 45,70
July 11 45,55
Aug, 25 45,60
Sept .29 45,80
Octe 20 45.80
Dec, 18 46,20
Feb, 11,1931 46,75
June 9 46,50
July 6 46,55
Jan, 8,1932 46415
Feb, 10 45,90
Mar, 23 46,03
Aug. 28 46,02
Dec, 21 45,72

Mar, 24,1933 45,60
Sept,22 45.65
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Water levels in wells in Zavala County

H7-2, N. B. Pulllam, 10
miles north of La
Pryor. Measuring
point, top of
water-pipe clamp,
1% ft. above sur-

face.
Depth
Date to water
(feet)
Oct. 8,1929 35480
Nov, 15 35,05
Dec, 18 34,95
Jan, 16,1930 35,00
Mar, 13 35430
June 23 36,70
July 22 c 34,50
Aug, 29 354,95
Oct, 1 c 35,40
Nov., 25 b 34,10
Dec, 17 34,10
May 14,1931 33,40
July 11 ()
Oct, 30 34.20
Jan. 15,1932 34,20
Apr. 2 34,10
Apr. 11,1933 33420
July 21 33470

H7-13, Ray Cormett, 5
miles north of La
Pryor. Measuring
point, top of cas-
ing, 14 ft. above
surface, Altltude
787.54 ft.

Feb, 8,1928 111,70
Nove 7,1929 114,55
19

114,70
23 114,60
Dec, 18 115,00
Jan, 16,1930 115,10
Feb, 28 115,70
Mar, 13 115,70
Apr., 9 115,95
18 116.10
May 20 116,05
June 23 116,15
July 22 116415
Aug, 27 116,40
Sept .29 116430
May 14,1931 117,40
July 10° (b)
Oct, 29 117,75
Jan, 15 1932 118,40
Mar, 3 118,95
Auge 28 119,20

Apr. 11,1933 120,60

H7-20, W, R, Terpening,
5% miles north of
La Pryor. Measur-
ing point, top of
1-in, board cover
on top of casing,
6 in. above sur-
face, Altitude
765,45 ft,

H7-20 - Continued

H8-17 - Continued

Depth Depth
Date ta water Date to water
(feet) (feet)
Nov. 13,1929 73436 June 25,1930 180,85
Jan, 3,1930 73430 July 24 b 181.156
Feb, 28 73440 Aug, 29 181,85
Mar, 13 73.40 Octs 1 180,50
Apr. 9 73435
18 75,70
May 20 73455 H9-2, Kincaid Brothers,
June 23 73450 8% miles northeast
July 22 75480 of Batesville,
Aug. 27 73.80 Measuring point,
Sept.29 73485 top of casing, 3
Dec, 17 73.90 in, above surface,
May 14,1931 74,80 Altitude 869,71 ft.
July 11 (b)
Oct, 30 74,35
Jan, 13,1932 74,70 Nov,. 5,1929 188,25
Apr, 2 74.70 Dec, 2 188,70
Aug, 31 74,75 Jan, 14 1930 187,50
Apr, 11,1933 74.75 Mar, 13 187.90
July 21 74,50 May 22 b 191,00
June 25 188,15
July 24 c 188,30
H8-1. A. W, West, 93 Aug. 29 189,05
miles northeast of Oct, 1 190,05
La Pryor. MNeasur- Dec, 20 190,10

ing point, top of
water-pipe clamp,

1 ft. above sur-

face.

Nov, 11,1929
Dec, 18
Jan, 16,1930
Apr., 9
May 20
June 23
July 22
Aug, 27°
Sept .29
Dec, 17
May 14,1931
July 10’
Oct, 29
Jan, 16,1932
Mar, 31

79,90
82450
81.15
80,05
79,95
79485
79465
95,40
83.80

9. 50

H8-17. A. W. West, 8%

miles northeast of

Batesville and 1

mile southwest of
Uvalde~Batesville
road. 6-in, well,

Depth 234
Windmill.

for stock.
ing point, top of
water-pipe clamp,

ft.
Used

6 in, above sur-

face.

Measur-

Oct, 28,1929
Dec, 23
Jan, 15,1930
Apr, 8
May 22

b DPumping at time of measurement.
¢ Pump stopped a short time before measurement.

179.50
180,00
180.30
180,90
180,60

May 13,1951 189.10

H9-3. Kincaid Brothers
11 miles northeas%
of Batesville,
Measuring point,
top of casing 6
in, above surface.
Altitude 840,36 ft.

Nove 5,1929 161,00
Apr. 16 1930 163,50

May 22’ 163450
June 25 162,25
July 24 16390
Mug. 29 163,90
Oct, 1 166430
Dec, 20 163,95

H9-4, -- Baxter, 4
miles north of
Batesville, Meas-
uring point, top
of stoop. Alti-
tude 753 ft,

Nov. 12,1929  42.35

Dec, 23 41,95
Jan, 15,1930 42,00
Apr, 11 41,85
May 22 42,35
June 25 41,00
July 24 42,35
Aug, 29 Dry
Octs 1 50,25
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Water levels in wells in Zavala County - Continued

M3~-7. M. Rembie, 15 M3-29 - Continued M6-10 - Continued
miles west of La
Pryor. Measuring Depth Depth
point, top of cas- Date to water Date to water
ing, at surface, (feet) (feet)
Altitude 689.50 ft.
Mar, 23,1932 (b) Dec. 11,1930 70,10
~Depth Aug. 28 96,75 Feb, 6,1931 71,00
Date to water Dec, 21 96445 Mar, 4 70460
(feet) Sept.22,1933 96,90 Apr, 25 70,70
June 8 69,470
Jan, 27,1930 30,60 July 3 68,95
Feb, 22 30,15 M6-9. King Ware, 8% Oct, 2 67410
Mar, 29 30420 miles north-north- Nov, 6 69,10
Apr, 18 30,356 west of Cometa, Dec, 4 72.75
May 19 30.26 Measuring point, Jan., 77,1932 73470
June 20 30,20 top of iron pipe Feb, 11 c 74,75
July 11 30420 clamp, 6 in, above Mar, 18 c 74.85
Aug. 25 30,30 surface, Altitude July 6 74,52
Sept .29 30440 656,05 ft, Aug. 29 ¢ 72,70
Oct, 18 30.30 Dec, 22 c 72,70
Dec. 18 30630 Mar, 18,1933 71,76
Feb, 11,1931 30.25 Jdan, 17,1930 68,10 Sept,.21 70,16
June 9 30.15 Feb, 19 71.10 Aug. 27,1934 74,60
Mar, 17 71.05
Apr, 16 73485
¥3-28, Hope & Perkins, May 19 82,80 ¥6-16. Je S, Steward, 6
13 miles wesat of La Jume 17 80,50 miles northwest of
Pryor, Measuring dJuly 15 81.85 Cometa., Measuring
point, top of cas- Aug. 26 75,25 point, top of cas-
ing, at surface, Sept«25 77.156 ing. Altitude
Nov, 4 69,15 626,55 ft,
Decs 11 6720
Feb, 12,1930 41.47 Feb, 6,1931 65420
Apre 3 g 41,14 Mar, 4 65,356 Jan, 17,1930 43,90
18 42,16 Apr, 25 68465 Febe 19 42,70
May 7 42,16 June 8 c 72.26 Mar, 17 42,85
20 42,20 July 3 67,00 Apr. 16 42,80
June 4 42,22 Octe 2 - () May 19 42,00
20 42,21 Nove 6 65.80 June 17 41,40
July 16 42,24 Dec. 4 67426 July 15 41,10
Aug. 26 42,32 Jan. 7,1932 68,20 Aug, 26 40,90
Sept .29 42,31 Feb, 11 68,30 Septe25 40,856
Dec. 18 42,33 Mar, 18 ¢ 68,90 Nov. 4 40,40
Feb. 11,1931 42,31 July 6 70.60 Dec, 11 40,25
Feb, 10,1932 42,40 Aug. 29 74,19 Feb., 6,1931 40,55
Mar, 23 42,43 Dec, 22 68450 Mar, 4 40,55
Mar, 24,1933 42,40 Mar, 18,1933 69430 Apr, 25 40,76
Sept .22 42,50 Septe21 65.25 June 8 40,80
Aug, 27,1934  63.20 July 2 40,70
Mar, 13,1935 62446 Octs 2 40,05
M3-29, Hal Mangum, 12 July 31 58420 Nove 6 40,36
miles west of La Jan, 26,1936 55,086 Dec, 4 40,95
Pryor, Measuring Jan, 7,1932 41,10
point, top of 4 by Feb, 11 41,50
4 in, timber pipe M6-10, W, M, Van Cleve, Mar, 18 41,60
clamp, 6 in, above 7% miles northwest July 6 41,90
surface, Altitude of Cometa, Meas- Aug. 29 41,75
755,65 ft, uring point, top Dec, 22 41,76
of pipe clamp, 2 Mar, 18,1933 41,80
ft, above surface. Aug, 27,1934 42,35
Jan, 25,1930 97.20 Altitude 653,15 ft. Mar, 13,1935 43,70
Feb, 22 7,55 Jan, 26,1936 42,70
Mar, 30 b 111.20
Apr, 18 96,80 Jan. 21,1930 71.65 M6-18, N, E. Ware, 4
May 20 96,70 Feb, 19 c 73440 miles northwest of
June 20 95,80  Mar, 17 (v) Cometa, Measuring
July 16 96,70 Apr, 16 (p) point, top of pipe
Aug, 25 96,480 May 19 (v) clamp, Altitude
Sept.29 96485 June 17 74,95 612,90 ft.
Dec, 18 b 97.00 July 11 73.80
Jan, 8,1932 (b) Aug, 26 72410
Feb, 10 96460 Sept.25 c 71.85

b Pumping at time of measurement,
¢ Pump stopped a short time before measurement,
g Water-stage recorder installed on well,
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Water levels in wells in Zavala County - Continued

M6-18 - Continued M6-~19 - Contimued N1-17 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Jan. 17,1930 b 36450 Aug, 27,1934 42,35 Dec, 21,1932 127,42
Feb, 19 c 40,70 Mar. 13,1935 57430 Mar., 24,1933 c 128,40
Mar, 17 41,50 July 31 55460 Sept.21 c 128,40
Apr. 16 42,60 Jan, 26,1936 52,40 Jan, 22,1936 137.68
May 19 42,35
June 17 39,10
July 15 37450 Mo-1. T. B, Mear, Cometa. N1-24, J. C. Williams,
Aug. 26 39,35 Measuring poin 2% miles northwest
Sept.25 40,70 top of pipe clamp. of La Pryor. Meas-
Nov, 4 34.90 Altitude 633,30 ft. uring point, top
Dec. 11 (b) of pipe clamp,
Feb, 6,1931 34,60 Altitude 754,00 ft.
Mar, 4 c 36,55 Feb, 6,1928 46,20
Apr. 25 (v) Dec, 19,1929 59,20
June 8 32.90 Jan, 16,1930 62,20 Dec. 23,1929 120,50
July 3 32,10 Feb, 19 60,80 Feb, 22 »1930 123,10
Oct, 2 304,35 Mar, 17 61.80 Mar. 26 121,10
Nov. 6 34,05 Apr, 16 b 71.70 Apr. 18 120,80
Dec, 4 38.25 May 19 58,00 May 20 119,40
Jan, 7,1932 38,10 June 17 55430 June 20 118,15
Feb, 11 c 40,80 July 15 54,75 July 16 116.50
Mar, 18 c 39,10 Aug. 26 56425 Aug. 25 116,30
July 6 38.85 Sept«25 ¢ 58425 Sept.29 115,90
Aug. 29 c 36,37 Nov. 4 53,65 Oct. 30 117,75
Dec, 22 c 36,62 Dec, 11 c 52,25 Dec, 18 121,90
Mar, 18,1933 35,40 Mar., 4,1931 52,50 Feb, 11,1931 118,60
Sept.20 33465 Apr. 25 54,46 June 9 115.60
Aug. 27,1934 39,15 July 3 51,65 July 6 115,00
Mar, 13,1935 47,18 Nove 8 58.15 Jan. 8,1932 126,90
Jan, 26,1936 40,50 Dec, 4 60,75 Feb, 10 126,40
Jan, 7,1932 57440 Mar, 23 (v)
Feb, 11 64470 July 7 119,10
M6-19, L. D. Van Cleve, Mar, 18 62415 Aug, 28 117.65
3 miles northwest July 6 58,10 Dece 21 123.80
of Cometa, Measur- Aug, 29 ¢ 56485 Mar, 24,1933 120,80
ing point, top of Dec. 22 57 .45 Mar. 15,1935 130,85
pipe clemp, Alti- Mar, 18,1933 57460 July 27 124,10
tude 632,55 ft. Sept.21 55475 Jen. 22,1936 128,82
Aug, 27,1934 65410
Jan. 17,1930 49,65 N1-39, Hal
Feb, 19 ¢ 50,90 N1-17, Matthews ranch, miles west of La
Mar, 17 50,956 5 miles west of La Pryor. Measuring
Apr, 16 52,10 rz: Measuring polnt, top of pipe
May 19 ¢ 51,10 t, top of pipe cla.mp. Altitude
June 17 650,10 cla.mp Altitude 732,90 ft.
July 15 c 50,10 T71.70 ft.
Aug,., 26 60,65
Sept.25 ¢ 50.80 Jan. 25,1930 765,80
Nov, 4 49,90 Jan. 27,1930 126,60 Feb, 22 76410
Dec, 11 c 49,85 Feb, 22 125,50 Apr, 18 (b
Feb., 6,1931 c¢ 50,05 Apr. 18 127,00 June 20 (v
Mar, 4 c 49,80 May 20 126,10 July 16 76440
Apr, 25 52,55 June 20 126,70 Aug, 25 b 79,15
June 8 54,30 July 16 125430 Sept.29 b 78,156
July 3 49,20 Aug, 256 125,00 Dec. 18 b 78,70
Octe 2 49,00 Sept.29 124,70 Feb, 11,1931 79 .50
Nov. © 50,70 Octe. 30 124,95 June 9 (v)
Dec. 4 " 51,60 Dec, 18 c 126,70 July 6 77,70
Jan, 7,1932 51,66 Feb, 11,1931 c 125,85 Jen, 8,1932 b 79,60
Feb, 11 52440 June 9’ 126,10 Feb, 10 b 81,60
Mar, 18 62,15 July 6 124,70 Mar, 23 ¢ 77.30
July 6 (v) Jan. B8,1932 127.40 Mar, 24,1933 76433
Aug, 29 c 52,28 Feb, 10 128,00
Dec. 22 c 52,02 Mar. 23 127,60
Mar, 18,1933 B51l.46 July 7 127,00
Sept.2l 51.80 Aug, 28 c 126,27

b Pumping at time of measurement.
¢ Pump stopped a short time before measurement,
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Water levels in wells in Zavala County - Continued

N1-40, I, T, Pryor, 2
miles west of La

N1-67, I. T. Pryor, 6

miles south of La

Pryor. Measuring Pryor.
point, top of pipe
clamp, Altitude Depth
732,90 ft, Date to water
(feet)
Depth
Date to water Oct, 23,1929 ¢ 264,70
(feet) Nov, 22 98,50
. Dec, 23 98,40
Jan, 4,1930 113.80 Jan, 27,1930 98,50
Feb, 22 117.20 Feb, 22 ¢ 125,00
Apr, 18 116420 Mar, 25 (b)
May 20 115,00 Apr, 18 (b)
June 20 112,90 May 24 ()
July 16 111,00 June 20 (p)
Aug, 25 110,00 July 16 c 124,30
Oct, 30 110,15 Aug, 25 (o)
Dec, 18 113,75 Sept.29 109.25
Feb, 11,1931 113.00 Apr. 3,1931 109,30
June 9 106450 July & ()
July 6 104,75 Jan, 8,1932 104,70
Feb, 10,1932 121,35 Feb, 15 160,20
Mar, 23 117,50 Mar, 23 103.90
July 7 111,00
Auge 28 108,45
Dec, 21 116433 N4-8, New California
Mar, 24,1933 111,40 Townsite Coe., 7
Sept.21 105.90 miles north of
Mar, 15,1935 125,40 Crystal City.
July 27 115.60 Measuring point,

N1-58, Hal Mangum,
miles southwest of

La Pryor,
ing point,
pipe clamp,

8%

Measur-
top of
Alti-

tude 680,68 ft,

Feb, 6,1930 64,25
Mar, 31 67435
Apr. 18 b 68,50
May 20 68460
June 20 b 68,70
July 16 67,60
Aug, 25 (b}

Sept.29 zb)

Dec, 18 b)

Feb, 11,1931 64,20

N1-59, Gunter Hardy, 11
mlles southwest of
Measur-

La Pryor.
ing point,

pipe clamp, Alti-

top of

tude 631.25 ft.

Feb, 6,1930 40,95
May 20 ¢ 47.50
July 16 b 45,40
Aug, 25 b 53,00
Sept.29 48,10
Dec, 18 c 45,50
Feb, 11,1931 c 45,25
June 9 44,75

top of casing.

Dec, 23,1929
Jan, 21,1930
Feb, 20

Mar, 25

May 24

June 20

July 16

Aug, 20
Sept.2

Octe 3

Aug, 26,1932
Dec, 19

Mar, 24,1933

125,00
122,30
164,30
159,50
144,30
134,20
128,00
127,00
140.70
128.25
119.00
143,15
150.15

N4-41, Mrs, D, J. Wil-
8 miles west

1lims,

of Crystal City,
Measuring point,

top of 4 by 4 in.

pipe clamp

titude 577.82 ft.

o Al-

Oct, 30,1929
Nov, 22

Dec, 18

Jan., 16,1930
Feb, 19

Mar,
Apr,
May
July
Aug,
Sept .25
Nov. 4

Pump running in nearby well,
b Pumping at time of measurement,

17,85
24,40

a 33,95

a,b

35,70
H
53,70
34,60

b 20,50

a,b

22,45
27,70
18,15

N4-41 - Continued

Depth
Date to water

(feet)
Mar, 4,1931 16,80
Apr, 25 22,35
June 8 11.80
July 9 9,90
Oct, 2 14,10
Nove 6 37470
Jan, 7,1932 29,55
Mar, 18 30460
July 6 21,70
Aug, 29 18,72
Dec, 22 26,437
Mar, 18,1933 19,50
Septe 21 14,00
Aug, 27,1934 25,30
Mar, 15 1935 49,95

N5-4. A, J, Plummer, 8}
miles north of
Crystal City,.

Nov, 22,1929 74,60
Dec, 18 75+90
Jan, 21,1930 76450
Feb, 20 85,85
Mar. 25 83.55
Apr, 19 81,90
May 24 71,70
June 20 64,10
July 17 58,66
Aug. 20 56,75
Sept.25 73450
Oct, 30 59,20
Dec, 9 64,15
Jen, 8,1931 81,45
Feb, 4 61,40

N5-7, Cross S Winter
Garden Farms, 9
miles northeast of
Crystal City,
Measuring point,
top of casing,
Altitude 624.01 f£t,

Nov. 27,1929 66484
Aug, 20 1930 56,75
Febs 4,1931 63440
Apr. 23 57,45
May 23 53.45
June 24 48,20
July 24 43.95
Sept.28 53430
Jan, 4,1932 79,75
Feb, 2 86,00
May & 70,85
Aug, 26 52450
Dec, 19 74465
Mar, 22,1933 58,450
Sept.15 46,10
Aug. 29,1934 58,40
Mar, 7,1935 82,10
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Water levels in wells in Zavala County - Continued

N5-16, Owner unknown,

6% miles north of
Crystal City,.
Measuring point,
top of casing.
Altitude 609.45
ft.

Depth
Date to water
(feet)

Nov, 23,1929 87,80
Dec, 18 91,60
dan, 21,1930 92,40
Feb, 20 98,80
Mar, 25 94.25
Apr. 19 a 87,60
May 24 78.10
June 20 68085
July 17 60.95
Aug, 20 a 63,00
Sept .25 79.95
Oct, 30 63,90
Dec, 9 a 72,75
Jan, 8,1931 a 90,30
Feb, 4 65460
Mar., 2 55,96
Apr. 23 63475
May 23 51.20
June 24 47.05
July 24 41,80
Sept .28 58,85
Nove 2 102,60
Dec, 1 116,60
Jan, 4,1932 86,90
Feb, 2 103,20
Mar, 17 83,60
May 5 79,10
Aug. 26,1932 52,65
Dec, 19 83.10
Mar, 17,1933 58,60
Sept.15 46435

hug. 29,1954  60.38

N5-20, -~ Wright, 5%

miles northeast of

Crystal City.

Nov. 25,1929 81.10
Dec, 18 85,15
Jan, 21,1930 89,50
Feb, 20 102.80
Mar, 25 95,15
Apr. 19 94,85
May 24 72,05
June 20 624560
July 17 56445
Aug. 20 59,95
Sept.25 72445
Oct, 30 58,20
Dec, 9 a 66690
Jan, 8,1931 a 85,70
Feb, 4 59,00

N5-31, C. & M, Produce
Co., 3 miles north-

eas{ of Crystal
Cilty. Measuring
point, top of
metal curb, Al-

titude 583.86 ft.

N5~31 - Contimued

N5-39 - Continued

Depth Depth
Date to water Date to water
(feet) (feet)
Nove 25,1929 79425 Dec. 19,1932 82,65
Dec, 18 81,65 Mar, 17,1933 60,10
Jan, 21,1930 89,80 Sept.15 46,65
Feb, 20 a 112,90 Ang, 29,1934 57,10
Mar, 25 92,60 Mar, 7,1935 117,10
Apr. 19 96,55 Aug, 1 58,60
May 24 69,70 Jan, 25,1936 91,18
June 20 67,30
July 17 51,60
Aug. 20 51,60 N5-40, C, R. Jarratt,
Sept.25 69,30 24 miles east of
Oct. 30 53,30 Crystal City.
Dece 9 61,20 Measuring point,
Jan. 8,1931 81,95 top of pump base.
Feb, 4 534,20 Altitude 578,74
Mar, 2 44,20 ft.
Apr. 23 54,30
May 23 39,450
June 24 36,45 Nov, 26,1929 81,40
July 24 29,45 Dec, 18 88,85
Sept.28 43,80 Jan, 21,1930 (p)
Nove 3 114,30 Feb, 20 122,70
Dec. 1 120,15 Mar. 25 102,50
Jan, 4,1932 84,30 Apr, 19 101.40
Feb, 2 90,80 May 24 74.85
Mar, 17 73,00 June 20 62,80
May 5 68,00 July 17 57.65
Aug. 26 43,30 Aug, 20 61,30
Dec, 19 74,70 Sept.25 77.10
Mar, 17,1933 51,90 Oct. 30 58,70
Sept.15 38,55 Dec, 9 68,75
Mar. 7,1935 113,15 Jan. 8,1931 89,10
Aug., 1 57430 Feb, 4 584,80
Jan., 25,1936 85,65 Mar., 2 48,75
Apr, 23 61,10
May 23 (b)
N5-39. C., R. Jarratt, 2 June 24 (b)
miles northeast of July 24 33430
Crystal Clty. Meas~ Sept.28 46,35
uging point, top Nov. 3 (b)
of pump base, Al-= Dec, 1 130,60
titude 584,40 ft. Jan. 4,1932 85,00
Feb, 2 96.90
Mar, 17 75,30
Nov. 26,1929 75460 May 5 72465
Dec. 18 89,35 Aug, 26 47,10
Jan, 21,1930 () Dec, 19 81,95
Feb. 20 (b) Mar, 17,1933 57,05
Mar. 25 102,90 Sept.15 42,55
Apr, 19 106,90 Aug, 29,1934 56,50
May 24 76490 Mar. 7,1935 116,30
June 20 64,25 Aug. 1 54,90
July 17 59,20
Aug. 20 64,20
Sept.25 78435 N5-47. Owner unknown,
Oct, 30 60,80 6 miles east of
Decs 9 68,60 Crystal City,
Jan, 8,1931 90,90 Measuring point,
Feb, 4 60480 pipe clamp. Al-
Mar, 2 44,20 titude 613,97 ft.
Apre 25 61,10
May 23 45,80
Nove 3 (p) Nov. 26,1929 105,15
Dec. 1 129,90 Dec. 18 112,70
Jan, 4,1932 86460 Jan, 18,1930 121,60
Feb, 2 98,15 Feb, 20 c 142,50
Mar, 17 79,70 Mar, 25 126,60
May & 75455 Apr. 19 b 116,70
Aug. 26 49,10 May 24 ¢ 103,20

a Pump running in nearby well.
¢ Pump stopped a short time before measurement,

-
77056 0—36——15

b Pumping at time of measurement.
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Water levels in wells in Zavala County ~ Continued
N5-47 - Continued N5-55 - Contlnued N7-2 - Continued
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
June 20,1930 94,45 Aug. 29,1934 57,55 Nov. 4,1930 28,70
July 17 88,70 Mar., 47,1935 117.60 Dec. 11 29,65
Aug. 20 () July 30 58,70 Feb. 6,1931 28,455
Dec. 9 108,50 Jan, 25,1936 86.85 Mar, 4 27 .40
Jan, 8,1931 115,40 Apr. 25 29,90
Mar, 2 82,40 June 8 26460
Apr, 23 83425 N5-60, E. L. Reedy, 4 July 2 26440
May 23 7775 miles east of Qcte 2 29,90
June 24 71,00 Crystal City. Nove 2 38425
July 24 66400 Measuring point, Dec., 4 36420
Sept.28 75460 top of casing, Jan. 7,1932 32450
Nov, 3 122,30 southeast side, Feb, 11 38450
Dec, 1 143,95 Altitude 582.85 ft, Mar, 18 37460
Jan, 4,1932 114,15 July 6 31,80
Feb, 2 123,056 Aug, 29 31,95
Mar, 17 103.15 Nov, 16,1929 81,00 Dec. 22 3302
May 5 99,00 Jan, 21,1930 109.40 Mar. 18,1933 33,00
Aug. 26 77 .90 Feb, 20 (b) Aug, 27,1934 42,15
Dec, 19 114,30 Mar, 25 111.20 Mar, 13,1935 45,72
Mare. 17,1933 90,10 Apr, 19 99,60 July 31 35485
Sept.1l5 71.50 May 24 81.55 Jan. 26,1936 40,15
Aug. 29,1934 84,80 June 20 71.15
Aug, 1,1935 88,15 July 17 63.00
Jan, 25,1936 132,10 Aug. 20 64425 N7-4, E, Holdsworth, 13
Sept.25 89,70 miles east of
Oct, 30 64495 Cometa, Measuring
N5=55, Cribbs and David- Dec., 9 (b) polnt, top of 6 by
son, 2% miles east Jan, 8,1931 (v) 6 in. clamp., Al-
of Crystal City. Feb, 4 66470 titude 595,50 ft.
Measuring point, Mar, 2 56435
top of pump base, Apr, 23 59,10
southeast side, May 23 48,85 Oct, 30,1929 22,55
Altitude 578.15 ft. June 24 44,25 Nov, 22 25465
July 24 38.80 Dec, 4 31,55
Sept .28 58,75 18 35450
Nov, 27,1929 82,656  Nov, 3 (v) Jan, 16,1930 36,65
Dec, 18 112,70 Dec., 1 (o) Feb, 19 40,45
Jan, 21,1930 (b) Jan, 4,1932 () Mar, 17 44,80
Feb, 20 121,80 Feb, 2 (b) May 19 35410
Mar, 25 107,40 Mar, 17 83.25 June 17 28445
Apr, 19 105,00 May 5 77430 July 15 25475
May 24 80,25 Aug, 26 51,70 Aug, 25 29,35
June 20 67 .40 Dec, 19 95,90 Feb, 6,1931 24,30
July 17 62400 Jan, 25,1936 114,10 Mar, 4 21,65
Aug, 20 65,70 Apr, 25 26,95
Sept.25 80,75 June 8 20,00
Oct, 30 64,70 N7-2, -~ Murray, 1 mile July 3 19,35
Dece 9 71,75 gsoutheast of Cometa.Oct, 2 22,90
Jan, 8,1931 92,430 Measuring point, Jan, 7,1932 31635
Feb, 4 62490 top of casing. Al- Feb, 11 42,95
Mar, 2 52,56 titude 609.25 ft. July 6 27.85
Apr. 23 61,10 Aug, 29 30.15
May 23 47,50 Dec, 22 304,40
June 24 43,40 Oct, 30,1929 26450 Mar, 18,1933 28,00
July 24 36450 Nov, 22 29430 Septe21 25,90
Sept.28 47,05 Dec. 4 30,00  Mar, 13,1935 49,62
Nove 3 (p) 18 3395 July 31 30,78
Dec, 1 132,96 Jan., 16,1930 a 34.80 Jan, 26,1936 39,70
Jan, 4,1932 86.56 Feb, 19 35485
PFeb, 2 98,15 Mar, 17 38440
Mar, 17 7795 Apr, 16 a 47,10 Xg-7., W, W, Walker, 3
May 5 76.90 May 19 33410 mlles southeast of
Aug, 26 51,10 June 17 30,30 Crystal City.
Deco 19 85,86 July 15 29,15 Measuring point
Mar, 17,1933 60,40 Aug, 25 30465 base of pump, 51-
Sept.15 45,40 Sept.25 32465 titude 571.45 ft.

a Pump running in nearby well.,
b Pumping at time of measurement.
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Water levels in wells in Zavala County - Continued

N8-7 - Continued

Depth
Date to water
{feet)

Nov. 27,1929 79 o35
Dece. 18 87,26
Jan, 21,1930 93,10
Febs 20 114,20
Mar, 25 104,20
Apr. 19 97.40
May 24 78445
June 20 68,25
July 17 61450
Aug, 20 62,90
Septe25 77 « 65
Octs 30 63,75
Dec, 9 71,40
Jan. 8,1931 89,60
Feb, 4 61,70
Mar, 2 51435
Apr. 23 57440
May 23 45,35
June 24 40,90
July 24 34,80
Sept.28 41,35
Nov, 3 97,25
Jan, 4,1932 82,00
Feb, 2 93405
Mar, 17 72.96
May 5 73010
Aug, 26 50,00
Dece, 19 84,85
Mar, 17,1933 58,15
Septels 43420

Aug, 29,1934 57,80
Mar, 6,1935 115,65
July 30 57,40
Jan, 25,1936 8l.45

Ng-2, H, Armstrong, 5
miles north of Big
Wells, Measuring
point, top of pipe
clamp, Altitude
567.14 ft.

Jan, 31,1930 52435

Aug, 23 51,60
Jan, 13,1931 49,85
Feb, 10 48,95
Mar, 5 47,20
Apr. 29 46410
May 27 44,65
June 25 42,10
July 28 40,35
Nove 4 40,15
Dec, 2 46,30
Jan, 12,1932 Db 48,15
Feb, 12 b 49,30

b Pumping at time of measurement,
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ELM CREEK AND DEER CREEK AREAS OF SOIL CONSERVATION SERVICE

An observation-well program was started in the Elm Creek and Deer
Creek areas, near Temple, Tex., durlng the spring of 1934 by the Geo~
loglcal Survey in cooperation with the Soll Conservation Service, Meas-
urements of the water levels have been made on 28 wells, but only 20 of
the wells are included in this report. The other wells have elther been
abandoned, or their value as observation wells has been seriously impaired
by domestic pumping. Some of the 20 wells included in this report are
also used at times, but thelr water levels were not measured until after
they had apparently recovered thelr normal positions. Most of the wells
are water-table wells which penetrate eilther alluvium or chalky or shaly
rocks of Upper Cretaceous age. Further information concerning the wells
1s not available. The measurements of the depths to the water levels
were made in each well from an established measuring poilnt, As a rule
weekly measurements were made on all the wells from the beginning of the
program to January 1, 1936. Of these measurements 720 were made during
1935, glving an average of 36 measurements to the well for the year,

Only the records of measurements that were nearest to the first of each
month are glven 1n this report. The method of expressing the results of
measurements 1s described in the introductlon., Water-stage recorders have
been 1n operation on six of the wells since the beginning of the program.

There 1s a close correlatlon between the fluctuation of the water
levels in the wells and the precipitatlon in the area. The flrst water-
level measurements were made on April 25, 1934, when all except 3 of the
20 wells were measured. On that day the average helght of the water
levels above the arbltrary datum planes was 14.93 feet. Records of
precipitation were not obtained in connection with thls investigation un-
t11 November 1934, but the area was severely affected by the great drought.
The water levels persistently declined untll by October 29, 1934, the
average was down to 8,55 feet, which was an average decline of 6.38 feet
from April 25. About 7 inches of rain during November ralsed the water
levels an average of 1,49 feet by December 1, and they were malntained at
nearly the same average throughout December and Jamiary. There was about
3 inches of precipltation in February 1935, and during the month the water
levels rose an average of about 2 feet. A dry March permitted a slight
decline, but about 2 inches of rain in April, 8 inches 1n May, and 8
inches in June brought the awverage of the water levels to 14.55 feet on
July 6, 1935. The precipltatlon averaged less than 2 inches in July and
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August, and the water levels declined nearly 3 feet during these months.
However, about 7 inches of rain in September caused a rise of about 1.7
feet, and about 6 inches in December caused another large rise., Thus on
December 18, 1935, the average of the water levels was 15,19 feet, which
was. the highest during the period of record. The few measurements that
were made after December 18 indicate no great change in the rest of the
year,

Wells in the Elm Creek and Deer Creek areas, near Temple, Tex.

(The depth to the water level given in the next to last columm is the
depth below the measuring point on Jan. 1, 1935, The height of the
measuring point, given in the last column, is its height with reference
to the arbitrary datum.)

Depth Height
of

to
Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) level oint
(feet) %fee_tL
1 Mrs, Gibson, 1/4 mile SE.
of Eddy
21,6 3 by 7 14,60 24,60
7 C. L. Bridges, 3% miles S. and
2% miles W, from Chilton 23.3 3 19.52 29,52
8 --- Hamlett, 1% miles W. of
Chilton 17.1 2,25 by 3 16,52 26,52
11 Cemetery well, 1 mile N, of '
Temple 21.0 245 13,75 23.75
12 E, 0, Lamar, 1} miles N. and
1% miles E, from Temple 23.0 2.5 6.50 16050
13 Owner unknown, 1 mile S. and
1/2 mile W, from Troy 21.0 2 by 2.5 15,74 25.74
14 Owner unknown, 2% miles S, and
3/4 mile E, from Moody 25,8 3.5 14,72 24,72
19 T. W, Neal, 1% miles W, of
Oenavilie i6.1 3 8,40 18,40
20 J. K, Hughes, 1 mile N, and
1/4 mile E. from Oenaville 20.8 2. 13.84 23,84
22 --- Bravnec, 2% miles W, of
Ocker 24,5 2,5 13,62 23.62
23 Owner unknown, 2 miles S, and
1/4 mile W, from Ocker 25,8 3.5 6.20 16.20
24 L, U, Wentreck, 4 miles S,
of Ocker 23.0 2.5 18.00 28.00
25 ~~- Stranad, 7 miles N, of
Heidenheimer 27.8 3 18.49 28,49
26 Charles, Simek, 6 mlles W. and
1% miles N, from Heidenheimer 20,2 2.5 18,65 28,65
27 J. B. Little, 4 miles W, of
Heidenheimer 14,3 3e5 12,20 22420
28 Owner unknown, 1 mile S, and
5 miles E, from Temple 19,3 305 15,62 25,62
29 Vince Dusek, 3 miles E, and
1 mile S, from Temple 20,9 2.5 14,51 24,51
30 ~-~ Herna, 3 mlles E. and
1/2 mile N, from Temple 11,5 3 9.93 19.93
31 Sam Garth, 3 mlles N, and
1/2 mile E, from Temple 16.9 ‘2 6430 16,30

32 Flint and Hammersmith (Sanders),
2 miles S, and 1/2 mile E.
from Troy 11.3 «5 10.88 20,88
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Water levels in wells in the Elm Creek and Deer Creek areas,
near Temple, Tex., in feet above the arbitrary datum
Date 1 7 8 11 12 13 14
1934
Apr. 24-30 ..... 13,62 11,52 17,59 13,33 19,59 17.87
June 1 sevee 12,79 11,52 16,08 12,00 13.47 12,57
25 10,70 12,72 11,52 14,15 10,60 10,77 12,12
July 30 10,10 12,62 9.92 10,95 8.50 9,12 10,82
Sept. 4 10,10 11,72 10,32 7450 6455 8,36 10,07
Oct, 2 9,89 10,87 10.22 5.75 6,03 8.26 9,64
29 10,00 5.42 9,94 4.80 4,78 8.08 9422
Dec. 1 10,07 10,05 10,18 8.28 9.52 16,54 11,72
1935
Jan, 3 10.00 10,00 9,97 10.28 9.98 9,68 9,99
29 9.79 9.93 9.86 10,07 10,23 9,98 9452
Mar, 1 10,53 10,00 9,81 16.22 13.20 19,64 10,87
29 9,12 10,20 9,59 16,73 13,08 14,39 11.30
May 11 11,09 10,37 9,79 PP 12,81 17,19 12,92
June 10 14,84 12,06 104,30 seses 13.41 20,34 19,00
July 6 16,74 12,72 10,71 18,11 10,71 20.26 20,22
Aug, 2 11,76 12,78 10,24 16453 11.44 15.89 14,13
29 10,60 12,02 9,55 14,02 9.82 10,29 14,53
Oct, 3 12,60 11,48 9,73 16477 12,80 20.39 17,27
30 11,18 11.50 9.82 17.38 13.94 19,46 14,54
Nov, 18 13.28 11,15 9.96 17,51 14,05 19.64 16,52
Dec, 18 12,24 11,60 10,24 18,53 14,13 21,10 21,62
1936
Jan, 1 cesse cocae seeee ceese cennse 21,05 19.77
Date 19 20 22 23 24 25 26
1934
Apr, 24-30 11,55 14,84 16.22 14.20 20,00 14.29 13,65
June 1 10.90 14,34 15,12 13,90 17,50 13.94 13.65
25 10,80 13,64 14,32 12.18 16.00 13,59 13.65
July 30 9.20 12,54 13,32 10.20 13,90 12.84 12,85
Sept. 4 8,75 11.34 12,22 9.11 12,30 11,79 11,95
Oct, 2 8.54 10.68 11,02 8,68 11.23 11,07 11.27
29 8,36 10,16 10,12 8.39 9,91 10,55 10,77
Dec, 1 9.50 10,04 10,34 9.07 10.18 10,16 10,32
1935
Jen, 3 10,06 10,00 9,97 9,98 10,00 10,00 10.00
29 10,43 10.44 9.68 10,40 9.79 9,79 9,.81
Mar, 1 11,94 11,35 11,07 12,94 11,59 10,00 0.88
29 11,66 11,17 10,84 11.85 11.62 9.97 9.85
May 11 13.32 11,94 12,40 13.59 11,98 9,82 9,90
June 10 12,69 12,76 14,16 13.95 15,57 10,80 11,03
July 6 12,59 13.67 16,29 14.26 16,56 11,92 12,01
Aug, 2 10,89 13,38 14,76 12.72 15,26 12,04 12,13
29 9,76 12,66 13,64 10,95 13.95 11.69 11,90
Oct, 3 10,02 13,63 13,14 13,64 15,23 11,51 11,01
30 10,10 13.77 13.82 12.81 14,15 11.28 11,77
Nov. 18 9.97 13.96 13,49 12,07 13.63 11,19 11,64
Dec, 18 10,94 14,84 16,50 14,22 16.65 11.28 12,49
1936
Jan, 1 casee seese ecvse 14,30 cesee ssvee esoce
Date 27 28 29 30 31 32 Average
1934
Apr, 24-30 11,70 16,20 13.51 13.68 esense cevee 14,93
June 1 11,76 15,23 11.18 13,01 csene coesve 13.46
25 11,30 14,32 8.30 11,98 enese 11,12 12,30
July 30 10,50 ecese 8.06 9,38 9,50 8.68 10.67
Sept. 4 9.90 11,52 741 ceses 8.90 cesee 9,98
Oct, 2 9,02 10,50 7.25 seoce 8,55 cveoe 9.36
29 8.71 9.88 7.01 ceees 8,01 svese 84556
Deec., 1 11,02 9.84 8,79 5,90 10.22 9.19 10,04
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.

Water levels in wells in the Elm Creek and Deer Creeck areas - Continued

Date 27 28 29 30 31 32 Average
1935
Jan, 3 9.93 10,02 9.91 10,09 10,02 10,06 9.98
29 9,82 9.99 10.27 11,20 10,07 10,20 10,05
Mar, 1 10,22 11.25 11.59 13,36 10,69 13,38 11.99
29 10,20 11.46 11.83 13,80 10,55 14,34 11.68
May 11 10,84 11.95 11.65 14,53 10,95 16,02 12,26
June 10 12,39 14,16 11.35 15,64 11.78 16.76 13,83
July 6 13,34 16.20 11,92 15,37 11.64 15,89 14,55
Aug., 2 12,57 14,98 9455 13.99 10,87 13.94 12,99
29 11,31 13.84 8.12 11.73 10,25 11.49 11,60
Oct, 3 12,20 14,02 10,17 13,37 11.32 15.99 13,31
30 12,24 13,50 10,73 13,53 ceeeo i7.04 13.28
Nov. 18 12.12 13.38 11.66 13.40 11.55 16,60 13.33
Dec, 18 ceese 15,51 14.41 15.35 ceees 16.96 15,19
1936

Jan., 1 ceeee 15,67 crnee cosss veose sesvo esveo




UTAH

By G. H. Taylor and H. E, Thomas

INTRODUCTION

This report 1s a brief outline of the ground-water work that has
been done in Utah prior to January 1, 1936, including a summary of what
1s known 1n regard to the ground-water condltions and especlally the
ground-water levels in the different parts of the State and a list of
publications on the subject. The report does not include all parts of
the State, Only those areas which have been vislted by the wrlters at
least once during 1935 are discussed in any detall, but some other areas

are described briefly.
PAST INVESTIGATIONS

The principal results of past investlgatlons of the ground-water
resources of Utah have been published in the reports llsted 1ln the
following bibliography. Some study of ground-water condltions in the
State, especlally in the vicinity of Huntsvlille, in Ogden Valley, and
Morgan, in Weber Rlver Valley, was made by Samuel Fortler before the end
of the 19th century, and two reports by him gave information on the sub-
ject., A few data relating to ground water are contained in a report an
lrrigation in the Mountaln Water Diatrlct, in Salt Lake County, by E. R.
Morgan. The flrst work for the primary purpose of investigating ground-
water conditions in the State was done by G. B. Richardson in the Utah
Lake and Jordan River Valleys in 1903 and 1904, and in the Sanpete and
Sevier Valleys in 1905, General ground-water lnvestigatlons were made
in the Beaver Valley in 1906 by W. T, Lee; in Juasb, Millard, and Iron
Counties in 1908 by 0. E, Meinzer; and in Boxelder County and the
eastern part of Tooele County in 1911 by Everett Carpenter, All these
Investigations except those 1n Boxelder and Tooele Countles were made
by the United States Geologlcal Survey in cooperatlion with the State
engineer; Sanpete, Sevier, and Beaver Countles also cooperated, During
this period of cooperation Caleb Tanner was the State engineer, and much
credit is due to him for recognizing the lmportance of the ground-water

resources of the State, During 1925-27 W. N, White, of the United States
228
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Geological Survey, made an Intensive investigation in the Escalante Val-
ley, with particular emphasis on the quantities of ground-water discharge
by plants and through evaporation from the soil. All these investigations
resulted in reports that were published as water-supply papers and are
listed in the bibliography.

A ground-water investigation was made by R. M. Leggette and G. H.
Taylor in the Jordan River Valley in 1931~35, through cooperation between
the United States Geological Survey and Salt Lake City, Periodic obser-
vations, made about once a month, are now available for about 45 wells in
the Jordan River Valley from about August 1, 1931, to January 1, 1936.
Less frequent measurements are available for more than 100 additional wells
in the valley. Records of automatic water-stage and pressure recorders for
several wells and over varying periods are available from about October 1931
to January 1936. The final report on this investigation is not yet pub-
lished, but a preliminary report was issued in mimeographed form in 1932,
and subsequent unpublished reports formed the basis for developments made
by Salt Lake City in 1934,

A ground-water investigation of the Ogden Valley was made from 1932
to 1934 by R. M, Leggette, G. H. Taylor, and L, K. Wenzel, through co-
operation between the United States Geologlcal Survey and the city of
Ogden, Automatic recorders have been operated continmuously on four wells
in this valley since September 1932 and on nine wells for shorter periods.
Observations made weekly or monthly on 22 wells in the valley are avallable
for the period September 1932 to October 1933 and at yearly intervals to
Jamary 1, 1936, The final report on the Ogden Valley was made public in
typewritten form on September 17, 1935, when a mimeographed summary of the
report was issued.

In 1933 and 1934 a general investigation of ground-water conditions
in the southeastern part of the State was made by G. A, Waring and M, M.
Knechtel, of the United States Geological Survey, as a part of a program
of ground-water investigations financed by the Public Works Administration,
The resulting report was made public in typewritten form on April 7, 1936,
when a mimeographed memorandum was issued summarizing the principal re-
sults, especially as to the artesian conditioms and prospects, Type-
written copies of the report are available for inspection at the offices
of the United States Geological Survey in Washington, D. C., in the Fed-
eral Building in Salt Lake City, Utah, and in the Post Office Building

in Denver, Colo.
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A ground-water study of Utah, consisting mainly of a brief dis-
cussion of avallable data and of the results of well drilling by the
Drought Relief Administration, during 1934-35, was made by G. M. P,
Dougall and H, R, Watson and was published in mimeographed form by the
Utah State Planning Board in September 1935, This report contains sev-
eral maps and illustrations that are of particular interest,

A considerable amount of unpublished data on ground-water conditions
in various parts of Utah has been gathered by the Utah Agricultural Ex-
periment Station. The results of some special investlgations in Cache
Valley have been published. Some information concerning past ground-water
conditions in small areas can be obtained from court records resulting

from litigation between users of ground water in the State,
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CURRENT INVESTIGATIONS

The United States Geological Survey is now engaged in systematic
ground-water investigatlon of the State of Utah, in cooperation with
T. H, Humpherys, State engineer. In this investigation wells are being
selected in the major ground-water areas and in smaller areas, so far as
practicable, in which measurements of the static water level are made at
periodic intervals. The Interval between observatlons is about 6 weeks
in areas of major ground-water development and 3 or 6 months in areas
of minor importance, the less frequent observations being made especially
where the seasonal fluctuation of the static level is small. In a few
critical areas it has been necessary to measure the water levels at more
frequent intervals.

By the end of 1935 a total of about 230 wells had been selected for
observation throughout the State, about 560 measurements of water levels
in these wells had been made, and the discharge of most of the flowing
observation wells had been measured, The selection of these wells began
about August 1, 1935, and the mumber of measurements on each well during
1935 ranged from one to five. In addition to the work on the selected
observation wells, about 360 measurements were made on 241 miscellaneous

wells, and about 75 wells were visited which could not be measured.

-
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During 1935 L. E, Tueller, county agricultural agent of Iron County,
made 149 measureménts of the water levels in 14 wells in the vicinity of
Cedar City. Howard Gospill, a rancher in the vicinity of Milford, made
21 measurements on 10 wells in the Milford pumping district, in the Es-
calante Valley. Earl Lemmon, -f Willard, made 35 measurements of the
water levels in his well during 1935. He had made 101 measurements in
this well between 1917 and 1936, The records of these measurements have
been made available to the Geological Survey.

The Salt Lake City Corporation has contimued and locally enlarged
upon the work that was carried on in cooperation with the Geological Sur-
vey durlng 1931-35 in the Jordan River Valley. During 1935 the city,
with a personnel of four full-time and two part-time employees, made
8,496 measurefients on 156 wells that are measured weekly, 532 measure-
ments on 62 wells that are measured monthly for all or part of the year,
and 588 measurements on 422 other wells that are measured one or more
times during the year -- a total of 9,616 measurements on 640 individual
wells. The clty officials have kindly made available to the Geological
Survey the data which they collected during 1935 on the wells that were
used for observation during the period of the 1931-35 cooperation. These
data consist of 1,723 measurements on 32 wells measured weekly, 117 meas-
urements on 14 wells measured monthly during all or part of 1935, and
200 measurements on 70 other wells measured one or more times during
1935, The Geological Survey made 39 mlscellanecus measurements on as
many wells in the Jordan River Valley, which were also observed by the
Salt Lake City Corporation, and 24 measurements on 24 wells in the Jordan
River Valley observed neither by the Salt Lake City Corporation nor reg-
ularly under the State cooperative program.

Thus, records of 3,168 individual measurements of the water level
in 636 wells in Uteh have been collected by the Geologlcal Survey from
the following sources: 923 measurements on 495 wells by the Geological
Survey, 2,040 measurements on 116 wells by the Salt Lake City Corpor-
ation, and 205 measurements on 25 wells by indivlduals.

Records were obtalned from five water-stage recorders operated
on six wells in Ogden Valley during 1935, These recorders were con-
tinued in operation after the completion of the cooperative ground-water
investigation in Ogden Valley, by the courtesy of the United States Bur-
eau of Reclamation, which 1s building the Pine View dam and reservoir,
whicklr will Imuindate the major portion of the area of artesian flow.



WATER LEVELS AND ARTESIAN PRESSURE, 1935 233

Salt Lake Clty maintained, for the Geological Survey, a pressure Tecorder
on one well and water-stage recorders on two wella during 1935; also
pressure recorders on two other wells until August 1935. Between August
1935 and Februery 1936 eight recorders were placed on wells in areas
other than the Ogden and Jordan River Velleys. In additlon, Selt Lake
City operated 16 other recorders on 20 wells for a part or all of 1935.
Thus, a total of 33 sutomatic recorders were belng operated on wells in
Utah February 1, 1936, and the records from 16 are available at the of-
fice of the United States Geological Survey in Salt Lake City.

A1l measurements of water levels in wells are made from the top of
the well casing, well curb, or other point at the well which appears to
be permanent. These points are always referred to the natural land sur-
face at the well, The measuring points for nearly all the wells that
have been observed ln the Jordan River and Ogden Valleys have been tied
to sea-level datum by instrumental levels, and a nearby bench mark of
known altitude has been established, The measuring points for observation
wells in other parts of the State have not yet been referred to sea-level
datum nor to & nearby permanent bench mark, The State engineer is now en-
gaged in accurately locating all wells upon which claims are being filed
in accordance with the State ground-water law, and determining the sea~
level altitude at these wells, He expects eventually to have such data
complete for all wells in the State, The State engineer is also gather-
ing all other available Informatlon concerning each well visited. In-

formation from this source will be utilized whenever possible.
GROUND-WATER PROVINCES

Utah lies in four of the major ground-water provinces of the United
Statesl—- the Southwestern Bolson province, which occupies the western
part of the State; the Montana-Arizona Platesu province, which occupiles
the plateau region in the eastern and central parts of the State; the
Northern Rocky Mountain province, which occuples some of the northeastern
part of the State; and a very small portion of the Columbia Plateau Lava
province, whlch occuples the extreme northwest corner of the State,

The largest supplies of ground water are found in the Southwestern
Bolson province, The major part ofzthls province in Utah was once covered

by the Plelistocene Lake Bonneville, and now, especially in its northern

1 Meinzer, O. E., The occurrence of ground water in the United
States: U. S. Geol. Survey Water-Supply Paper 489, pp. 309-314, 1923,
2 Gilbert, G. K., Lake Bonnevllle: U. S, Geol, Survey Mon. 1, 1890,
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part, 1t includes extensive flat lands, which were once the floor of the
lake, and lsolated mountain ranges of the Basin Range type, which projected
above the highest lake level, The major mountain ranges and valleys have
a general north-south trend. The area that was covered by the ancient
Lake Bonneville is underlain by stream and lake deposits, in some places
known to be more than 2,000 feet thick., The margins of this ancient lake
are marked by conspicuous features of shore erosion and deposition, such
as Sea cliffs, wave-cut and wave~bullt terraces, beaches, spits and bars,
and deltas, Especlally prominent are the benches or terraces formed
about 1,000 feet above the present level of Great Salt Lake durlng the
Bonneville stage, the highest level reached by the lake, and about 600
feet above the present Great Salt Lake during the Provo stage, the most
strongly marked of all the shore lines, The sediments along the margin
of the lake are ordinarlily coarse but vary wldely in character even over
short distances, owing to the shifting of shore currents, stream currents,
and wave actlon. On the benches or terraces where the coarsest sediments
are found water-table conditlons generally exist, and the water level 1is
a considerable dlstance below the surface. At greater dlistances from

the mountains beds of finer material, such as silt and clay, alternate
with more permeasble beds of sand and gravel, giving rise to artesian con-
ditlons in many parts of the area. The pumped wells on the benches
usually yleld large supplies of water, The arteslian wells farthest from
the mountains, where the aquifers consist of finer sediments, generally
have the smallest yleld. Shallow ground-water bodles are generally f@d
above the artesian conflning beds, the water table 1lylng at wvariable
depths below the surface, and often conslderable amounts of water can be
recovered from these sources. However, in many places, especially near
the centers of the basins, the shallow water is of poor quality.

The precipitation ls greatest along the western slope of the Wasatch
Mountains, and hence the most abundant supplies of both ground and sur-
face water are found in the adjacent valleys. Of the several ground-
water areas, four of the most intensively developed -~ the Utah Lake
Valley, the Jordan River Valley, the East Shore area, and the Malad and
lower Bear River Valley -- are located in this zone just west of the
Wasateh Mountains,

That part of tﬁe Montana-Arizona Plateau province which lies in
Utah conslists malnly of the Colorado River basin, which occuples about
half of the State but contalns only about one-eighth of the population.
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Meinzers includesg the part of the Sevier River Basin above the Sevier
Canyon in this Montana-Arlzona province, and 1t 1s so classifled 1n this
report. However, preliminary field examination Indicates that, because
of the simllarity of ground-water conditions, some of the Sevler River
Basin below the canyon between Marysvale and Sevier may finally be
classified with the Southwesternm Bolson province.

Ground-water developments in the part of the Northern Rocky Mountain
province which 1iles in Utah are very small. The area is extremely rugged
and mountainous but contains small intermontane valleys, Most of the
water supplies come from mountain springs and streams; only a few from
shallow wells, Practically no published information is avallable con-
cerning ground-water supplies or conditions in thls province, and the
area has not been studled during the current investigation. It is
probable, however, that considerable ground water could be recovered
from the valley fill of several of the lntermontane valleys, The water
for summer irrigation and much of the water contributed as recharge to
ground-water bodles at lower altltudes 1s derived from the snow which
falls upon this area and which, owing to the high altitudes and low :
temperatures, often remains throughout the summer. Local precipitation
is insufficient to sustain ground-water levels and irrigation at lower
altitudes, and when the snowfall in the high mountains of this area is
deficlent there 1s a resulting shortage of summer water in the lower
cultivated areas, Thus, the conditions that exiat in the Northern Rocky
Mountaln province, although not conducive to developments of ground water
within the province, are most necessary to supply water for the recharge
of ground-water bodies and for irrigation in adjacent provinces,

Only a very small part of the northwest corner of the State is in-
cluded In the Columbla Plateau Lava pravince. Practically no ground-
water develdpments have been made in thls area, and 1t is unimportent

as a future source of ground water in Utah,
GROUND-WATER DEVELOPMENTS AND OBSERVATION WELLS

The following tables give estimates concerning the number of wells
in the areas that have been discussed, the common depth and diameter of
the wells, and the common use of the ground water recovered by the wells.
‘For the Jordan River and Ogden Valleys the estimated number of wells is
believed to be nearly correct. The remainder of the eatlmates are sub-

Ject to extensive revision as more information becomes available.

3 Meinzer, 0, E., ap. cit., pl. 31.
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However, the estimates here given serve to indicate the general conditions
in the different areas with respect to the present ground-water develop-

ments,

Ground-water developments in the Southwestern Bolson province

Estimated data concerning wells

Ares Number Common  Common
in depth dlameter Common use
area (feet) (inches)

Cedar City Valley 50-150 50-200 6~12 Irr., Dom,.
Parowan Valley 25-75 756-500  4-12 Irr., Dom., Stock
Beaver Valley 25-756 -150-350 2-8 Dom., Stock, Irr,
Escalante Valley 200~-400 40-100 10-16 Irr,, Dom,
Pavant Valley 50-100 300-400 6-10 Irr,, Dom.
Sevier Desert 500-1,500 200-500 1% Dom,., Stock
Utah Lake Valley 2,000-4,000 100-300 2-4 Irr., Dom,
Juab Valley 50-150 100-200 2-12 Stock, Irr,
Cedar Valley 25-560 50~400 2-10 Dom., Stock
Tooele Valley 300-50C  100-300 2=3 Dom,, Irr.
Rush Valley 50-150 50-250 2~8 Dom., Stock
Jordan River Valley 2,700-3,000 40-700 2-4 Dom., Irr,
East Shore area 2,500-3,500 200-600 2-4 Dom., Irr., Stock
Malad and lower

Bear River Valley 200-1,000 50-200 2~60 Irr,, Stock
Blue Springs Valley 25-75 ceveses seese Dom,, Stock
Park Valley 25~75 eeveces esene Dom., Stock.
Cache Valley 1,000-3,000 100-400 2-4 Irr., Stock
Ogden Valley 150-170 15-250 2-60 P, S., Dom.

Observation wells in the Southwestern Bolson province

Date of

Number of Number of earliest

Area recorders observation available

operating wells in 1935 periodic

Feb, 1, 1936 measurement
Cedar City Valley 1 9 1931
Parowan Valley 0 6 1935
Beaver Valley 0 5 1935
Escalante Valley 1 24 1925
Pavante Valley 1 7 1929
Sevier Desert o] 11 1936
Utah Leke Valley 2 15 1936
Juab Valley [o] 6 1936
Cedar Valley 0 2 1936
Tooele Valley 0 9 1935
Rush Valley 0 5 19356
Jordan River Valley 4 20 1931
East Shore aresa 1 23 1935
Malad and lower Bear

Valley ¢} 10 1936
Blue Springs Valley o] 1 1935
Park Valley 0 3 1935
Cache Valley 0 8 19356
Ogden Valley 5 0 1932
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Ground-water developments in the Montana-Arizona Plateau province

Estimated data concerning wells

Area NMumber Common  Common
in depth diameter Common use
area (feet) (inches)
Central Sevler Valley 1,000-1,800 50-200 13-2 Irr., Dom.
Upper Sevier Valley 25-150 20-150 2-48 Dom,, Stock
Sanpete Valley 2,500-3,500 100-200 13-2 Stock, Irr,
Grass Valley 25-75 100~200 15:2 Dom,, Stock, Irr,
Uinta Basin (2) () {2 Dom., Irr.

Observation wells in the Montana-Arizona Plateau province

Date of
Number of Number of earliest
Area recorders observation available
operating wells in 1935 periodic
Feb, 1, 1936 meagurement
Central Sevier Valley 0 20 1935
Upper Sevier Valley 0 6 1935
Sanpete Valley 2 21 1935
Grass Valley 0 2 1935
Uinta Basin 0 ‘. 13 1935

GROUND-WATER LEVELS

Detalled data on ground-water levels in the varlous ground-water
areas In the State are avallable only for the Jordan River and Ogden
Valleys., With the exception of the records obtalned from automatic re=-
corders, only from one to five perlodic measurements have been obtalned
on observation wells In other areas, Resldents In most of the developed
ground-water areas report a general lowering of ground-water levels in
recent years, The decline 1s probably due in part to smaller recharge
during the recent years of subnormal precipitation and in lesser part
to increased ground-water withdrawal to supplement the decreased surface-
water supply. In some areas the decline of the ground-water levels has
become alarming to the residents, but it is belleved that with normal
precipitati‘on and the stoppage of waste from flowlng wells the ground-
water levels in most areas will return to normal unless large future
developments are made.

The State enginecer made a special effort during the fall and winter
of 1935 to eliminate waste from flowlng artesian wells, to conform to the
law, enacted during 1935, regulating the use of ground water., Many wells
that heretofore have wasted large quantities of water have been controlled
and the beneficial effects of this conservation are evident in the rlse

of the ground-water levels In several areas -- the rise belng as much as
20 feet 1n  some places.
77056 0—36——16
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Sufficient observations to show the general trend of the water
levels are available for wells in only a few localities in the State.
Brief descriptions of ten of these wells and records showing the fluctua-
tions of the water level in them are given in the following pages. The
following table summarizes the annual change in water levels in nine of

these wells,

Annual changes, in feet, in water levels in nine observation wells in Utah

Well no. Ground-water area B 1930 1931 1932 1933 1934 1935

(A-6-1)12aa Ogden Valley vese  eses  sees +0,1  =3,4 +0,4
(B-7-2)2ab . Lower Bear River

Valley cese cene cene eese a=5.0 - .3
(C-21-5)21ab  Pavant area -1.9 =-4,5 a-2,5 atl.5 a-2,0 a- .5
C-29-10)6dd  Escalante Valley seee ecee  eses 8= o6 8- o9 - 8

C-35-11)33aa Cedar City Valley .... .... +1.0 0  =10,0 +1.4
50-2—1)22bd Jordan River Valleyesee ossee =le6 =2,1 a-5.5 a-3.8

D-2-1}4dc do. +2.5 4+ .2  =7.,5 +2.1
(D=2-1)7bc do. esee  ocess = o7 = .9
(D~2-1)8ad do. at 8 + .1 +4.,1 41,2

a Estimated.

Well (A-6-1)12aa

Description.--City of Ogden, owner, An 8%-inch nonflowing artesian
well, drilled 108 feet deep by H. M. Robinson; cased the entire depth with
83-inch open-end unperforated steel casing. Drilled in 1932 for tests by
the United States Geological Survey in cooperation with the city of Ogden.

Location.--In Ogden Valley, in the NEiNE} sec. 12, T, 6 N., R. 1 E,,
Salt Lake base and meridian; about 1,200 feet south and 500 feet west from
the northeast cormer of sec. 12, a short distance below the upper limits
of the Ogden Valley artesian area, about half a mile east of a group of
small flowing wells used by a fish hatchery, and about 2 miles east of
about 50 flowing wells used by the city of 6gden for a municipal supply.
The withdrawal from these wells ranges between about 13 and 20 second-feet.

Log of well
(By U, S. Geological Suréey)

Thickness Depth

{feet) (feet)

Top soil 1.5 1.6

Gravel and sand, coarse, as large as 1,5 inches in .

diameter 8,5 10
Clay, gray, sand, and gravel . 12 22
Clay, bluish gray 13 35
Clay, silty, considerable sand (some coarse), brown 3 38
Gravel, sand, and clay, grayish brown 2 40
Gravel, brown, and coarse sand 7 47
Sand, chiefly fine, some medium to coarse, yellow 4 61
Gravel and coarse sand, yellow 4 55
Sand, fine to medium, yellow 10 65
Gravel and coarse sand, yellow 3 68
Cley, laminated, brown, black, and gray 6 74

Alternate layers of fine sand, coarse sand, and
gravel; some layers contain yellow clay and silt 34 108
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Measurl.gg point.-~Top of recording-gage platform, 4.0 feet above sur-
face, 4,884.12 feet above mean sea level, United States Geological Survey
datum,

Observations,.--The measurements of this well show an annual cycle
of water-level fluctuations, the highest yearly water level occurring dur-
ing May or June and the lowest during February or March. The low-water
level during September or October of each year is an artificial condition
caused by heavy summer withdrawals from the arteslan basin. During
November and December the recovery from the effects of the heavy summer
withdrawals gives a double amplitude to the curve of the yearly cycle.
The water level was nearly as high during the summer of 1935 as during
any other period of the record. This galn, occurring immediately after
the drought of 1934, when the water level dropped to the extreme low
point of the perlod of record, illustrates the rapid recharge of the
ground-water basin when there is avallable sufficlent precipitation and
surface-water run-off over the recharge area, The investigation of the
Ogden Valley has led to the conclusion that unless there should in the
future be heavy pumping from wells in the recharge area, the artesian-
water supply will be perennially adequate for at least the present rate
of consumption, and moreover, that somewhat greater utilization of the
artesian reservoir would be possible by making heavier withdrawals at
times when the water is needed and inducing greater recharge at times of

surplus water,

’

An automatic water-atage recorder has been maintained on this well
since September 1932, The following table of well measurements includes
only a sufficient number to cutline the general trend of the water level,
The complete record is available at the office of the United States Geo-
logical Survey in Salt Lake City.

Water levels in well (A-6-1)12aa,

in feet above or below the measuring point

Water Water Water

Date level Date level Date level
Sept.17, 1932 -11.68 Nov. 1, 1933 -10,92 Dec, 15, 1934 ~14,86
Oct., 1 -11,50 156 ~10,97 Jan. 1, 1935 -14,77
16 -11,07 Dec., 1 -10.96 156 -14,51

Nov. 2 -10.41 15 -10,79 Feb, 1 -14,06
3 ~10,36 Jan. 1, 1934 <=11,35 156 «-12,96

Dec. 1 -10,24 16 -11,78 Mar, 1 =11 .69
16 -10,74 Feb, 1 -12,38 16 -10,80

Jan, 1, 1933 =11.46 156 -12,83 Apr. 1 -10.16
5 -12.06 Mar, 1 =12,76 16 -9.73

Feb, 1 =13.07 156 -12,07 May 1 -0,34
5 -13.83 Apr. 1 -11.04 16 -9,38

Mar. 1 -14,36 15 ~10,28 June 1 -9.,08
15 -14,53 May 1 ~9.52 15 -9.20
Apr, 1 -13,28 15 -9.87 Juy 1 -9,20
5 -10.65 June 1 ~10,29 16 -0.62

May 1 -0.72 15 -~10,91 Aug, 1 ~10.52
16 =9 .43 July 1 -11.71 15 -11,156

June 1 -9,18 15 -12,67 Sept. 1 -11,82
15 -8,96 Aug. 1 =13,79 16 ~12.56

July 1 -9,00 15 -14,93 Oct. 1 =13.06
156 =9,31 Sept. 1 -16,34 16 ~13.22

Aug. 1 -10.19 -17.31 Nove 1 -12,40
156 -10,76 Oct, 1 -18.25 16 -12,88
Sept. 1 -11.10 -18.20 Dec. 1 -13.14
15 =11,61 Nove 1 ~17.24 15 -13.54

Octe 1 -11.56 =15,60 Jan. 1, 1936 -14.32
15 -11,.45 Dec. 1 -14,81 9 -14,76

Well (B-7-2)2ab

Description.——Earl Lemmon, owner. Irrigation and domestic well, dug
and drilTed 65 feet deep; size 4 by 6 feet from O to 44 feet, 10 inches

from 44 to 65 feet; cased 44 to 65 feet with unperforated steel casing,
?sg‘to 44 feet by the owner 1n Jamuary 1914; deepened to 65 feet in April
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Location.--In Boxelder County, in the NWiNE3} sec, 2, T. 7 N,, R. 2 W,
alt Take base and meridian; in pumphouse at northeast corner of orchard,
225 feet northeast of house., Well 1s on the moderately steep gravel slope
at the foot of the Wasatch Range, within and near the edge of the area
submerged by Lake Bonneville, In the recharge area of an artesian area
farther west; there are mo wlthdrawals of ground water to the east,

Log of well
(Authority, driller)

Thickness Depth
(feet) (feet)
Gravel and sand 36 36
Quicksand 8 44
Clay, red 5 49
Gravel, coarse 16 65

Heasuring point.--In the perlod May 27, 1917, to August 1, 1932,
"bottom of base plate", 35,3 feet below surface; in the perlod beginning
May 5, 1934, top of 1lO~inch casing, east side, 43,5 feet below surface.

Observations.--According to available measurements, the water level
in 19%4-35 was considerably lower than in the same season in 1919-20,
In 1932 1t rose to nearly the maximum stage reached in 1922, The slight
rise of the water level at the end of 1934 appears to be correlative with
unusually heavy raln during the preceding month, The much greater rise
each spring 1s likewise due in part to the precipitation in the immedilate
vicinlity of the well but 1s probably due in a larger part to recharge
from run-off from the mountalns at the east.

All avallable measurements of the water level 1n this well are
tabulated below, and all measurements were made by the owner of the well
except as noted.

Water levels in well (B-7-2)2ab,

in feet above or below the measuring point

Water - ~VWater Water

Date level Date level Date leyel
May 27, 1917 -1.75 June 1, 1922 +.35 May 15, 1932 -2,10
June 1 ~1e25 June 10 +1,00 20 -¢50
3 -1.00 Apr. 29, 1923 -4 ,65 25 .00

5 ~+85 May 14 ~3485 June 5 +,35

June 1, 1918 -24.50 27 -3,00 15 +a26
Apr. 5, 1919 Dry June 15 -2,75 Aug. 1 -o10
June 3 -12,00 May 27, 1924 =5460 May 5, 1934 -2,55
Feb, 15, 1920 -~14,50 June 16 ~6,15 20 ~2,85
23 =-15.,00 23 6,35 25 =-3,00
Mar, 1 -15,00 Dec. 11, 1931 <-11.,35 30 =3415
May 26 -15,00 20 -11,45 June 6 ~3435
Apr, 16 -14,90 26 -11.40 14 =345
27 -14.15 Jan, 1, 1932 <11.60 22 -3.80

May 9 =13.35 6 -11,70 28 -4,00
14 -12,25 16 -11.80 -Tuly 6 =4 ,25

20 =11,156 R 20 -11,.85 11 -4 440

30 -9,00 30 -11,80 17 -4,60

June 12 -8,40 Feb, 5 -11.,95 25 -4,85
Mar, 26, 1921 -0 425 10 -12,00 30 ~5,15
Apr, 10 =850 25 ~12,05 Aug, 5 =540
16 ~7+90 Mar, 1 ~11,956 17 ~5¢50

25 =725 10 -11,40 25 =5,60

May 7 -6.50 25 -10.85 30 -5.80
19 -4450 30 -10.256 Sept. & =-5,90

23 =350 Apr, 5 -9,90 16 «~6415

June 5 -2450 10 ~0,35 20 -8.25
is ~2,00 15 ~8460 30 ~6445

26 -2,00 20 -8,40 Oct., 7 -6460

Apr. 28, 1922 =4,15 May 1 ~5476 14 -6,470
May 12 -o50 5 ~4,50 Nov, 6 =710
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Water levels in well (B-7-2)2ab - Continued

Water Water Water
Date level Date level Date level
Nov. 10, 1934 ~7,15 Mar, 3, 1935 =7.65 June 21, 1935 =2,75
16 -7.20 10 =770 25 ~2485
25 =735 25 =770 July 4 ~3.10
Dec. 1 7,40 Apr, 1 ~7.55 20 =3.75
10 =745 7 7040 30 -4,15
15 ~7+45 15 =7040 Aug. 15 ~4,85
20 =7 ¢45 26 -6460 25 -5425
31 ~7+38 30 -6425 Sept.10 =5.,85
Jan, 5, 1935 =7 435 May 12 ~5.25 21 ~64,10
16 -7 040 20 -4,65 Oct, 5 a -6,51
25 ~750 29 -4,25 27 a -7,00
Feb, 1 =755 June 5 -3060 Dec, 7 a =7.42
16 ~7+65 10 ~3,25
25 -7 .65 15 ~2475

a By U, S. Geological Survey.

Well (C-21-5)21ab

Description.--State of Uteh, owner. Unused, nonflowing artesian well,
driiled 6 feet deep, diameter 6% inches, cased 220 feet with unperforated
steel casing. Drilled by Jack Wilkins in March 1917.

Location,--In the Flowell area, Millard County, in the NWiNE: sec. 21,
T, 217S,, R, 5 W., Salt Lake base and meridian; about 100 feet south and
0.35 mile west from the northeast corner of sec. 21. Well is along the
oastern margin of the Flowell artesian area, which was submerged by Lake
Bonneville. The only known ground-water withdrawals between this well and
the recharge area are by a few wells equipped with windmills, but west of
this well there are several flowing artesian wells, which are used for ir-
rigation,

Log of well
(Authority, driller)

Thickness Depth
(feet) (feet)

Soil (fresh-water fossilg). 2 2
Boulders 8 10
Gravel; surface water encountered

at 12 feet 10 20
Clay 5 25
Gravel 10 35
Clay 7 42
Gravel 6 48
Clay 14 62
Gravel 11 73
Clay 41 114
Hardpan 8 119
Clay 10 129
Gravel, cemented 14 143
Clay 8 151
Hardpan 5 1566
Gravel 7 163
Clay 48 211
Gravel; flowing water 5 216
Cla; 4 220
Gravel; flowing water 16 236
Clay 10 246

Measuring point.--Top of coupling on 6%-inch casing, which 1is 1,5
feet above surface.
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Observations.--This well is reported to have been a flowing arteslan
well prior to 1927. The further development of ground water In the area
and years of low precipitation have caused the water level to decline
materially during the period of observation. It has been successively
lower each year since 1929, except in the spring of 1934, when the water
level was about 2 feet higher than during March 1933, The total decllne
from January 1930 to January 1936 1s about 10 feet -- an average decline
of 1 2/3 feet a year, The measurements show that the highest water level
occurs during February and March, and the lowest during September of each
year, For several years an ordinance in Millard County has required the
capping of flowing wells for 6 months of each year, and wells in the
Flowell district are generally closed from October 1 to April 1. However,
marginal wells that do not flow during the summer are permltted to re-
main open throughout October and March., The water level in well
(C-21-5)21ab commonly rises about 5 feet within a few days of October 1
and rises still more after the marginal wells are closed November 1.
Likewise, in the spring a slight decline of the static level during
March appears to result from the opening of marginal wells, and a much
greater decline follows the opening of the larger flowing wells during
April, The measurements indicate that the annual withdrawals have been
in excess of the annual recharge to the ground-water basin except in the
winter of 1933-34, which followed a year of about normal precipitation.

An sutomatic water-stage recorder was installed on this well Septem-
ber 26, 1935, Measurements of depth to water prior to September 19,
1935, were made by the Utah Agricultural Experiment Station; thereafter
by the United States Geological Survey. The following table shows all
available measurements of the water level in thls well prior to September
26, 1935, and only a sufficient mmmber of measurements to outline the
goneral trend of the water level subsequent to that date, The complete
record is available at the office of the United States Geological Survey
at Salt Lake City.

Water levels in well (C-21-5)21lab /

Water Water Water
Date level Date level Date level
May 26, 1929 <-17.4 Apr. 1, 1931 =10.4 Dec. 3, 1933 -15,0
June 21 =-17.9 June 4 -19.2 Jan, 11, 1934 ~14.0
July 27 -17.8 Aug., 4 -21,6 Mar, 1 «13.2
Aug. 7 -17.75 Sept. 2 -21.6 Apr. 1 ~13.8
Oct, 1 -17,0 29 22,0 Nay 1 =21,.25
Nov, 4 -11.8 Nove 3 «15,25 June 6 ~22.75
Dec, 4 «7e6 Dec. 3 =13.25 July 2 =23.25
Jan, 4, 1930 -6.6 Jan, 3, 1932 =-13,0 Sept. 1 24,6
Feb, 4 -5el Feb, 3 -12.8 Sept.19, 1935 ~26.66
Mar, 4 -4.4 Mar, 1 ~12,.8 30 25,73
30 ~7.0 30 ~-13.8 Oct. 3 -24,00
May 1 -16.8 Apr. 5 -19.0 - 10 -25,.,44
June 3 -17.6 May 1 -20.5 20 -21.46
dJuly 1 -18,0 16 -22,.8 31 «~20463
Aug, 1 -18.8 June 1 ~23.0 Nov. 15 =19,77
Sept, 1 =19,5 July 12 =234 Dec, 1 -18.21
26 =19.2 Mar. 1, 1933 -15,2 16 ~17.54
Jan, 1, 1931 -8,5 May 1 -23.8 Jan, 1, 1936 -16.98
Mar, 1 <79 Oct. 1 -22.8

Well (C-29-10)6dd
Description.--Duluth Land Co., owner. Unused well, dug and drilled
73 feet deep; 4= by 6~foot wood-curbed pit dug 38 feet deep; cased from
37 to 73 feet with 14-inch perforated Colorado casing (a riveted galve-
nized-iron casing, ordlnarily pre-perforated; see Code, W, E,, Comstruc-
tion of irrigation wells in Colorado: Colorado Exper, Sta. Bull. 415,
pp. 13-15, 1935). Drilled in 1921,

Location,=~In the northern part of Escalante Valley, Beaver County,
in the SESSEF sec, 6, T. 29 S,, R. 10 W., Salt Lake base and meridian,
about 0,15 mile west and 75 feet north from the southeast corner of
sec, 63 in an area submerged by Lake Bomnevllle, The nearest well pumped
for irrigation is about half a mile to the east, and the district of most
intenslve pumping occuples & zone 1 to 3 miles to the north.



WATER LEVELS AND ARTESIAN PRESSURE, 19356

Log of well

(Authority, driller)

Thlckness Depth
(feet) (feet)
Soil 11 11
Gravel 39 50
Clay 4 54
Gravel 19 73

243

oint,.~~Top of 2- by 4~inch collar on wooden curb, west

Measuring p

side of well, at surface.

Measurement February 3, 1936, by Unlted States
Geologlcal Survey; all others by Utah Agricultural Experiment Statlon.

Water levels in well (C-29-10)6dd

Water Water Water

Date leyel Date leyel Date level
cesocne, 1921 =30,0 Dec. b, 1932 -37.2 Apr., 8, 1934 -36,7
June .., 1929 -34.0 Jan. 4, 1933 =36,9 May 10 =372
Apr, 22, 1932 -35.5 Feb, 1 ~-36,6 June 2 =38,5
July 6 -37.2 Mar, 1 -36.4 Jan, 10, 1935 -38,4
Aug, 3 -37.8 Apr, 1 ~36,0 Feb, 10 =38,3
Sept, 4 -38,2 May 4 ~36.3 Mar, 20 ~3840
Oct, 2 -38,4 June 4 -36.4 May 6 ~38,2
30 -38,.,0 Mar, 11, 1934 -36,9 Feb, 3, 1936 ~39.2

Well (C-33-9)6dc

Description.-~Hugh L, Adams, owner,

well, dug !!;3 d;

feet deep
as shown

in

log.

Irrigation, stock, and domestic
8 rilled 499 feet deep; 5~ by S~foot concrete-lined pit, 76

cased from 75 to 490 feet with 43-1inch steel casing, perforated
Drilled in February 1925,

Location.~~In Parowan Valley, Iron County, in the SW3SE% sec, 36
e 9 W,, Salt Lake base and meridian; 1,261 feet east and 32

T, 33 S.,

feet north from the south quarter corner of sec, 36; in pumphouse at

southeast corner of reservoilr,

the highest stage of Lake Bonneville,

Well is In an arteslan area higher than
Marked seasonal fluctuations re-

sult from withdrawals from this well and from other irrigation wells to

the south and west,

Log of well

(Authority, driller)

Thickness Depth

(feet) (fest)

No record 76 76
Clay 9 86
Sand and gravel 23 108
Clay 20 128
Sand and gravel 3 131
Clay 23 164
Sand and gravel (12 perforations) 8 162
Clay 12 174
Sand and gravel (13 perforations) 9 183
Clay 5 188
Sand and gravel {2 perforations) 2 190
Clay 6 196
Sand and gravel (6 perforations) 4 200
Clay 6 2086
Sand and gravel (12 perforations) 8 214
Clay 12 226
Sand and gravel (6 perforations) 4 230
Clay 25 255
Sand, fine 4 259
Sand and gravel (6 perforations) 3 262
Clay 7 269
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Log of well (C-33-9)6dc - Continued

Thickness  Depth
(feot) (feot)

Sand and gravel (8 perforations) 6 276
Clay 27 302
Sand and gravel (5 perforations) 4 306
Clay 12 318
Sand and gravel (4 perforations) 3 321
Clay 15 336
Sand and gravel (16 perforations) 11 347
Clay 4 351
Sand and gravel (5 perforations) 3 354
Clay 8 362
Sand and gravel (6 perforations) 6 368
Clay 3 271
Sand and gravel (6 perforations) 4 375
Clay B 380
Sand and gravel (8 perforations) 6 386
Clay 9 396
Sand and gravel (5 perforations) 5 400
Clay 4 404
Sand and gravel (6 perforations) 6 410
Clay 3 413
Sand and gravel (10 perforations) 10 423
Clay 39 462
Sand and gravel (8 perforations) 8 470
Clay 7 477
Sand and gravel (11 perforations) 14 491
Clay 6 497
Sand and gravel 2 499

Total perforations, 155; size 3/8 by 1 3/8 inches

Measuring goint.--‘l‘op of concrete curb, at arrow along northeast
side of pit, whilc s at surface; 5,796.2 feet above sea level, United

States Geologlcal Survey datum, Measurements by the Utah Agricultural
Experiment Station except on January 31, 1936,

Water levels in well (C-33-9)6de

Water Water Water
Date level Date level Date level
Feb, .., 1925 =32,0 July 18, 1934 a-68.8 May 31, 1935 a-73.0
May 31, 1933 a-69,3 Oct, 31 ~46,8 June 24 a-72,0
July 8 a-69,8 Nove oo -46,8 July 19 a=72.0
Aug, 25 a-70,1 Dec, 19 -45.3 Aug, 31 a=73,0
Sept.28 a~70,5 Jan, 29, 1935 ~50.8 Oct. 22 ~-48,3
Dec, 28 a=70.,5 Foebo oo -49.8 Nov,. 18 -47,3
Jane .., 1934 a=70,3 Mar, 14 -44,3 Dec, 20 -46,8
May .o a~64,8 Apr, 22 -44,8 Jan, 31, 1936 -45.8
a Pumping,

Well (C-35-11)33aa

Description.-~Cottonwood Irrigation Co., owner, Drilled irrigation
well; diameter 15% inchess cased with 154-inch stovepipe casing, Complete
information concerning this well has not yet been obtained.

Location,--In Cedar City Valley, Iron County, in the NEINE: sec, 33,
T, 35 3., R, 11 W,, Salt Lake base and meridian; along west side of field
about 30 feet cast of lane; in an area higher than the highest stage of
Lake Borneville, Both flowing and nonflowing artesian wells are found in
the vicinity, This well is along the eastern margin of a district of in-
tensive pumplng of ground water for irrigation.

Log of well,.--Not available,
Measuring point.--Top of 153-inch casing at seam, which is at surface.
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Obgervations.-~The measurements of the water level 1ln this well do
not show a distinct annual cycle, although the rise due to spring re-
charge and the decline during the irrigation season are deflnitely in-
dicated., More frequent measurements would probably show a definite
annual cycle., The total decline between Jamuary 1931 and January 1936
was about 9 feet ~-- an average of about 1.8 feet a year. However, dur-
ing January of 1932, 1933, and 1934 the water level was nearly the
same; it declined about 16 feet between January 1934 and January 1935
and rose about 1.4 feet between January 1935 and January 1936. The
seasonal fluctuation of the static water level, amounting to 2 or 3
feet, is probably due in part to the heavy withdrawals in the dlstrict
of intengive pumping., The measurementsg prior to January 29, 1936,
were made by the Utah Agricultural Experiment Station,

Water levels in well (C-35-11)33aa

Water Water Water
Date level Date level Date level
Oct. 8, 1931 =57.7 Dec. 27, 1932 =55.0 Jan, 29, 1935 ~65.0
Nove 5 -5645 Jan. .., 1933 =55.0 Febe .. -65,0
Jan, 8, 1932 =56.0 Mar, 30 -B52.2 Mar. 18 ~6242
Feb. 18 -56.0 Apr. 28 -53,5 Apr, 22 -63.0
Mar, 31 ~53.5 July 8 a=71.0 May 31 -62.0
Apr. 23 ~53,7 Sept.28 -60,0 June 29 -64,0
May 27 -52,3 Dec. 28 -56.0 July 27 -64.3
June 23 ~52,0 Jan. .., 1934 =55.0 Oct, 31 -67.5
July 28 a=69.5 May .. a=74,b Dec, 28 ~64.0
Aug. 29 a~71,0 July 13 a=75,0 Jan, 29, 1936 ~63,62
Sept.30 =539 Oct. 25 -67.0 Peb, 2 ~63440
Oct. 28 =53,7 Nove oo -67.5
Nov. 30 =55,0 Dec., 20 =-64,5
a Pumping.

Well (C-2-1)22bd (field no. 57)

Descriﬁtion.—-Walt;er A, Diamond, owner. A 3-inch jetted well, re-
porte ep feet, nonflowing but probably artesian; not used; equipped
with an abandoned windmill; steel casing, depth and finish unknown, prob-
ably unperforated and open at end.

Location.-~In the Jordan River Valley, Salt Lake County, in the
SEXNWZE sec. 22, Te 2 S., R. 1 E., Salt Lake base and meridian; about
2,100 feet east and 1,900 feet south from the northwest corner of sece 22;
near west side of raliroad right of way, about 150 feet west of Redwood
Road. This well 1s in an area of esgsentlally no ground-water development
and 3 to 4 miles southwest of the highly developed ground-water area in
the viclnity of Murray, Utah,

Log of well.~-None available.

Measurin§ point.~-Top of casing at surface; 4,435.37 feet above mean
sea level, United States Geological Survey datum.

Observationg.--The water level in this well is highest during August
or September and lowest during May. According to the hydrograph for this
well, the water level is not appreciably affected by withdrawals from
nearby wells, although the withdrawals in the main artesian basin may have
been partly responsible for the general downward trend since the observa-
tions were begun, in 1931. From October 1931 to October 1935 the total
decline of the water level was about 15.5 feet, an average decline of
nearly 4 feet a year, The greatest annual decline was about 6.5 feet
between October 1933 and October 1934 -- a year of extreme drought, Al-
though the water level in this well had a downward trend from 1931 to
1933, the water level in well (D-2-1)4dc had an upward trend notwith-
standing the heavy ground-water withdrawals near that well., This differ-
ence is probably explained by the greater opportunity for ground-water
recharge on the east side of the Jordan River Valley from precipitation,
surface-water run-off, and irrigation.

All measurements on this well were made by hand. Only a sufficient
mmber have been tabulated below to outline the general trend of the water
level., The complete record is avallable at the office of the United
States Geological Survey at Salt Lake City, Utah.



246 WATER LEVELS AND ARTESIAN PRESSURE, 1936
'

Water levels in well (C=-2-1)22bd

Water : Water Water
Date level Date level Date level
Sept.12, 1931 -68.35 Sept.15, 1932 =-72,75 Oct, 9, 1933 -74,85
Oct, 7 -689.55 Oet, 13 =72,78 Nov, 13 ~76,06
Nov, 10 -70,62 Nov, 17 ~734,56 Dec, 21 -77.156
Dee, 11 =72,06 Dee, 15 =74,55 Jan, 11, 1934 ~77.56
Jan. 8, 1932 ~73.45 Jan. 19, 1933 =75.45 Aug, 6 -80,97
Feb, 11 74,43 Feb, 16 76,43 Oet, 30 ~81,4b
Mar, 10 ~75439 Mar, 16 -77.14 May 15, 1935 a-85.02
Apr., 14 -76,42 Apr, 13 ~78,13 June 17 a-84,81
May 12 =77¢33 May 18 «~78,63 Oct., 7 a~84,85
June 16 ~76,20 June 8 =78,20 26 ~85,17
July 14 -74,85 July 6 =76430
Aug, 11 ~73,22 Aug. 17 -74,07

a By Salt Lake City Corporation.

Well (D-2-1)4de (field no. 80)

Description.--Matt Templeman, owner, A jetted, arteslan well; not
used, formerly used for domestle purposes and irrigation. Reported depth
310 feet; 3-inch open-end unperforated steel casing the entire depth.
Jetted during 1923 by W. D. Harkness, Murray, Utah.

Locatlon.--In the Jordan River Valley, Salt Lake County, in the
SWISET sec,. 4, T. 2 S«, Re 1 E., Salt Lake base and merldian; about 1,600
feet west and 950 feet north from the southeast corner of sec. 4; under
an apple tree about 75 feet southeast of owner's residence, It 1s on
the valley floor, near the toe of the Provo Bench, between the recharge
area and the mos% extensively developed ground-water area of Salt Lake
County. There are numerous flowing wells to the west within half a mile
of this well, Practically no ground-water withdrawals are made between
thilis well and the recharge area,

Log of well.--None avallable,

Measurinf point.--Top of casing, at surface; 4,384,13 feet above mean
sea level, Unlted States Geologlcal Survey datum,

Observationg.~-The water-level measurements show a yearly cycle with
the highest level during July, August, or September and the lowest level
during March or April of each normal year. Natural ground-water recharge
begins during Aprll or May. The general upward trend of the water level
during 1931, 1932, and 1933 shows that the amount of water stored in the
ground was lncreasing during that perlod, in spite of the lnereasing
development of ground water in the area, During 1934 there was essen-
tlally no replenishment of the ground water, and this, coupled with in-
creased ground-water wlthdrawals, caused the water level to drop con=-
tinuously from August 1933 to November 1934, Some recharge of the ground-
water body occurred during the summer of 1935, but the amount was con-
slderably below the normal, The highest water level during 1935 was
about 7 feet lower, than the highest level during 1933, The large drop
in the water level during 1933 and 1934 was probably caused more by the
low precipitation and absence of water available for recharge than by in-
creased withdrawals., A great many measurements were made on thls well
which are not tabulated below, only a sufficlent mummber being given to
show the general trend of the water level in the well, All the measure-
ments are avallable at the office of the United States Geologlical Survey
at Salt Lake Clty, Utah, The tabulated measurements for the period
September 16, 1931, to August 18, 1932, were made by the Unlted States
Geologleal Survey; thereafter by the Salt Lake City Corporation.
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Water levels in well (D-2-1)4dc

Water Water Water

Date level Date level Date level
Sept,16, 1931 =1.75 Feb. 16, 1933 -1.30 Aug, 17, 1934 =6.30
Oct, 15 -2.17 Mar, 17 =137 Sept.17 -8,04
Nov, 5 -2,56 Apr, 18 -1,91 Oct,. 26 -9,.26
Dec, 7 =3.20 May 13 =-2.42 Nov, 21 -9,16
Jan, 5, 1932 ~3.44 June 19 -«66 Dec. 18 -8,59
Feb, 15 -4,11 July 18 +1,03 Jan, 15, 1935 -8.19
25 -4,41 Aug, 14 +1,72 Feb, 20 -8,08

Mar, 17 -4,49 Sept.18 +1.26 Mar, 19 -8.01
Apr, 21 -4,41 Oct, 24 +.82 Apr, 18 -8,31
May 19 =3.88 Nov, 20 + o 47 May 14 =-8.,09
June 16 -2 40 Dec, 27 -.46 June 19 -6,86
July 21 —el4 Jan, 15, 1934 ~-o67 July 25 =5,16
Aug, 18 +,45 Feb, 19 ~1473 Aug, 20 ~D.57
Sept .17 +.58 Mar, 19 =232 Sept,.18 -6.,20
Oct. 15 +.84 Apr, 16 -2,99 Oct, 15 ~6453
Nov, 26 +,10 May 18 =3.656 Nov. 14 =5.91
Dec., 16 -e35 June 18 -4,06 Dec, 11 -5,84
Jan, 23, 1933 ~+91 July 19 ~5,10 Jan, 6, 1936 <=6,07

Well (D-2-1)7bc (field no. 1391)

Description.--American Smelting & Refining Co., owner, A jetted
artesTan 'eET, not used; formerly used for domestic purposes, Measured
depth of well November 16, 1933, 184 feet, Cased with 2-inch open-end
unperforated steel casing, probably to bottom of well, Date of jetting
unknown but probably before 1925,

Location.~~In the Jordan River Valley, Salt Lake County, in the
SEINWT sec, 7, T. 2 S., R, 1 E,, Salt Lake base and meridian; about 700
feet east and 2,200 feet south from the northwest corner of sec. 7, in
vacant lot about 75 feet west of State Street and 150 feet north of Little
Cottonwood Creek, This well is near the edge of the Intensively developed
artesian area in the vicinity of Murray., A considerable amount of ground
water is being withdrawn in the immediate viecinity of thls well, although
heavier withdrawals cccur half a mile or more dlstant,

Log of well.--None availlable,

Measuring point.--This well is equipped with an automatic pressure
record gage. e measuring point is the center line of the recorder
connection to the well, 3.0 feet above the ground surface, 4,276.55 feet
sbove mean sea level, United States Geologlcal Survey detum,

Observations,~~The record of this well is not of sufficient length
to show the general conditions before the extreme drought of 1933-34.
However, the ammal cycle is clearly indicated, the high-water level
ocourring from December to Aprll or May end the low-water level during *
August and September, Thils anmual cycle is nearly the opposite to the
cycle shown by the measurement of well (D-2-1)4dc. It is probsble that
a great part of the seasonal fluctuation shown by this well is ceused
by the heavy withdrawals by flowing wells during the summer, The rise in
the static level, which ordinarily begins in September or October, co-
Incides with the closing of a large nmumber of these flowing wells, Dur-
ing years of normal precipitation this rise may be augmented by annual
recharge of the ground-water basin, the effects of which arrive at this
well several months after the recharge area is refllled by the spring
flood waters. However, durlng 1934 end 1935 the spring recharge to the
ground-weter basin was very small, and nearly all of the anmuel cycle
during those years is presumably caused by ground-water withdrawals,
The water level in this well was only about 0.7 foot lower in January
1936 than in Jamuary 1934, desplte the low recharge and the heavy sum~
mer withdrawals during 1934, The water level was 0,9 foot lower during
Jamuary 1936 than during Jemuary 19356, Only enough cbservations from
the pressure recording gage are tabulated below to show the general
trend of the water level in the well. The charts from the recorder are
mugbg at the office of the Unlited States Gecologlcal Survey at Salt

e City.
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Water levels in well (D-2-1)7bc

Water Water Water
Date level Date level Date leyel
Nov. 1, 1933 +14.6 Aug. 1, 1934 +12.6 May 1, 1935 +13.7
15 +14,7 15 +11.3 15 +13.8
Dec, 1 +14,5 Sept. 1 +11.6 June 1 +13,6
15 +14,3 15 +11.8 15 +12,2
Jan, 1, 1934 +14,9 Octe 1 +12.2 July 1 +11,8
15 +14,8 15 +12.0 15 +11,.,3
Feb, 1 +15,0 Nove 1 +124,5 Aug. 1 +11,6
16 +14,7 15 +13,0 15 +11,0
Mar. 1 +14,7 Dec. 1 +13.5 Septe 1 +11,0
15 +14,9 15 +14.1 15 +1046
Apr, 1 +14,2 Jan, 1, 1935 +14,2 Octe 1 +11,.4
15 +14,2 15 +14,1 15 +11,3
May 1 +13,6 Feb, 1 +13,.8 Nove 1 +11,.9
16 +13,6 15 +13.8 15 +12,8
June 1 +12,8 Mar, 1 +14,0 Dec, 1 +13.2
15 +12,.8 15 +13.8 15 +1342
July 1 +13,2 Apr., 1 +13.8 Jan, 1, 1936 +13.3
15 +12,7 156 +13.8

Well (D-2-1)8ad (field no. 73)

Descrigtion.—-()hester Cahoon, owner. A jetted artesian well; meas-
ured dep «b feet below measuring point on November 18, 1932; probably
cased entire depth with 3-inch open-end unperforated steel casing; not
used, previously used by a fish hatchery.

Location.~-In the Jordan River Valley, Salt Lake County, in the
SE4NET sec, 8, T, 2 S., R. 1 E,, Salt Lake base and meridian; about 1,450
feet south and 500 feet west from the northeast corner of sec. 8; aboutb
125 feet west of 13th East Street and about 50 feet east of an abandoned
f£ish hatchery building. This well is near the center of the intensively
developed ground-water area near Murray, & few hundred feet east of a
group of flowing wells that were originally used by a fish hatchery and
are now owned and operated by the Salt Lake City Corporation. These
wells, when flowing freely, discharge 5 to 8 cubic feet a second.

Log of well.--~None available,

Measuring point.--Top of recording-gage platform, about 8,75 feet
above the sur%ace, 4,333,00 feet above mean sea level, United States
Geologlcal Survey datum.

Observations.~-The hydrograph for this well has a gradual upward
trend from 1951 to 1933, showing that the ground-water additions to the
area were in excess of the withdrawals. During these years and a part
of 1934 the fluctuations of the water level in this well were similar to
thode in well (D=-2-1)4dc but smaller in magnitude, The water level was
highest in July, August, and September and lowest in February and March.
The period of recovery began in March or April, A pronounced drop in
the water level occurred during July 1934, caused by the drilling of a
new well in the vicinity. The observations after November 1934 are ex-
trémely interesting, as they show the effect of closing flowing wells
when the water 1s not belng used. Before November 1934 several wells in
the vicinity had been allowed to flow continuously. Since that date they
have been closed except during periods of use, When these wells were
closed the water level in well (D-2-1)8ad rose sbout 5 feet, The low-
water levels after November 1934 occurred when these closed wells were
opened,

The observations after June 14, 1932, tabulated below, were obtained
from an sutomatic water-stage recorder, 5bservations before June 14,
1932, are measurements by hand, converted to read as if measured from the
present measuring point, Only enough measurements are given to indicate
the general trend of the water level in the well, The complete record of
observations is avallable at the office of the United States Geological
Survey at Salt Lake City.
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Water levels in well (D-2-1)8ad

Water Water Water
Date level Date level Date level
Sept.16, 1931 ~-8,74 June 15, 1933 -8,05 Oct. 15, 1934 -10,00
Oct, 15 -8.94 July 1 ~7473 Nov. 1 =9,93
Nov, & ~9,00 15 =767 15 ~-9,98
Feb, 15, 1932 -9.52 Aug, 1 -7.76 Dec, 13 -4,83
Mer, 4 -0454 15 =7.79 31 ~4,37
Apr, 16 -9.,24 Sept. 1 ~7.80 Jan, 1, 1935 =4,37
May 6 ~-8.97 15 ~7.89 15 -4,70
June 4 ~8,40 Oct, 1 ~7.95 Feb, 1 -5.19
18 ~8436 15 -8,00 15 -4,73
July 1 -8,10 Nov, 1 =793 Mar, 1 -4,56
15 -7.88 15 ~8403 15 -4,51
Aug., 1 ~7.89 Dec, 1 -8,18 27 -4,55
15 =793 13 -8,30 Apr, 15 -4,16
Sept. 1 -7 886 Jan, 1, 1934 -8.43 May 1 -4,00
15 ~7492 19 -8,60 15 -3.77
Oct, 1 ~7.92 Feb, 1 -8.56 June 1 =3435
15 ~7.91 15 -8.66 15 -3.34
Nov. 1 -8.20 Mar, 1 -8.78 July 1 -2,54
15 ~8,36 15 -8,84 15 -0,64
Dec., 1 ~8436 Apr, 1 -8.91 Aug, 1 -9,84
15 -8,47 15 -8,97 14 -9479
Jan., 1, 1933 -8.54 May 1 -8.96 Sept, 1 -9,54
15 -8,60 15 -8,94 15 -9,94
Feb, 1 -8,70 June 1 «8,77 Oct, 1 -9,84
15 -8,75 15 ~8.79 15 -9,94
Mar, 1 -8.93 July 1 -8.83 Nove 1 -9.,74
15 ~-3,02 5] -9,90 16 -3499
Apr, 1 -8.89 Aug, 1 -10,056 Dec, 1 =386
15 -8,83 15 ~10,10 12 =339
May 1 ~-8,80 30 =10,22 Jan, 1, 1936 ~3,18

15 =8485 Sept.15 -10,00

31 =8427 Oct. 1 ~10.12




VIRGINIA
By 0. E. Meinzer, R, C. Cady, and V. C. Flshel

Five wells in Arlington and Fairfax Countlies, Va., near Washington,
D, C., have been under contimous observation since the spring of 1932;
one of them has furnlshed a record of water-level fluctuatlons since the
spring of 1928, and two others since the autumm of 1931, The project was
carried on by the United States Geological Survey with cooperation by the
Virginia Geologlcal Survey during 1931, 1932, and part of 1933, All flve
are dug wells, They range in depth from 12 to 35 feet and penetrate un-
consolldated materlal lying upon the crystalline rocks that characterize
mach of the Pledmont area of the Appalachian reglon.

Four of these wells (Ross, Swart, Bacon, and Bell) have been equipped
wlth automatic water-stage recorders, but weekly tape measurements have
been made on all the wells. On each well equlpped with a recorder the
measurements are made from a measuring point at the top surface of the
platform upon which the shelter rests. In the Halls H11l well, which 1s
not equlpped with a recorder, the measuring polnt 1s the top edge of the
rim that supports the cover over the well., The measuring polnt on each
well has been Iinstrumentally tied to two bench marks. The locatlon and
description of each well and the description of the bench marks are as
follows:

Ross well, 1918 North Wayne Street, Rosslyn. Depth 29 feet; dlam-
eter 26 Inches; casing, tlle; measuring polnt 18 inches above the land
surface, Bench mark 1 1s a cross cut in the top of the concrete retain-
ing wall beside the basement door at the southwest cormer of the house,
23.5 feet south and 7.5 feet east from the well. It 1s 1,03 feet below
the measurlng point, Bench mark 2 1s the top of an lron water-meter box
n the center of the driveway, 27.5 feet south and 77.5 feet east from
the well, It 1s 2,46 feet below the measuring point,

Halls Hill well, at Langston School. Depth 35 feet; diameter 24
Inches; casing, tlle; measuring point at the land surface. Bench mark 1
1s a cross cut in the top of the concrete retalning wall on the north
slde of the steps leading to the basement door on the east slde of the
school building, 35 feet east and 18 feet south from the well. It 1s
0.89 foot above the measuring point, Bench mark 2 is a nall and copper
washer at the base of a tree, 60 feet west and 50 feet south from the
woll, It 1s 3.33 feet below the measuring point.

Bell well, at Ash Grove, about 1 mlle northwest of Tysons Crosa-
roads, on road leading from Falls Church to Leesburg. Depth 18 feet;
dlameter 25 inches; casing, tile; measuring point 6 inches above land
surface., Bench mark 1 1s a nail and copper washer at the base of a
tree 33 feot in diameter, 66 feet north and 40 feet west from the well,
It is 0,03 foot ‘above the measuring point, Bench mark 2 is a nail and

copper washer at the base of a tree 2% feet in diameter, 51 feet west
and 10 feet south of the well, It 1s 2,64 feet above the measuring polnt.
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Bacon well, about 2 miles
24 feet; dlameter 48 inches; c
land surface., Bench mark 1 is
tree 50 feet south of the well
Bench mark 2 1s a point at the
front porch of the house, snug
second step. It 1s 4,03 feet

Swart well, near Difficul
Highway 50. Depth 11 feet; dil
point 18 inches above land sur|
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from Fairfax on U, S, Highway 50, Depth
asing, rock; measuring point 6 inches above
a nall and copper washer at the base of a

It 1s 1.29 feet above the measuring point.
west end of the lower concrete step of the
against the brick side and in front of the
above the measuring point.

.

Run, about 1} miles from Fairfax on U, S.
ameter 25 inches; casing, tlle; measuring
face, Bench mark 1 1s a nall and copper

washer at the bage of a tree 3% feet in dlameter, 50 feet morth of the
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Water levels In the Ross well, in Virginia near Washington, D. C.,

from June 1928 to August 1931

(The record of this well from August 1931 to December 1935 is given in
the next table. The water levels are given in feet below the measuring

point.)
Depth Depth Depth

Date to water Date to water Date to water
(feet) {feet) (feet)
June 12, 1928 23,27 Jan, 7, 1930 25,87 Nov., 15, 1930 26,56
19 23,06 11 25,95 22 26.57
July 12 23,50 18 25,87 29 26,63
21 23,80 25 25,74 Dec. 6 26,65
Aug, 4 23,92 Feb, 1 25,65 13 26.69
13 23,44 8 25,27 20 26.72
20 21,94 15 24,90 27 26.74
25 21,90 26 24,68 Jan, 3, 1931 26,77
Sept. 1 22,09 Mar, 29 23,68 Mar., 21 26,92
8 21,95 Apr. 5 24,52 25 26,91
15 21,87 12 23,99 28 26,92
Oct., 27 23.14 19 23,78 Apr. 4 26,75
Nov, 3 23,23 27 23,78 11 26453
Jan, 7, 1929 24,74 May 5 23,77 18 26436
15 24,82 13 23,90 25 26,29
23 24,92 19 24,04 May 2 26.26
Feb, 3 24,99 27 24,14 9 26.24
7 24,96 June 5 24,33 16 26423
13 24,94 11 24,45 23 26422
14 24,49 19 24,56 29 26,20
Apr, 10 23,32 26 24,66 June 5 26,10
May 22 22,63 July 6 24,87 12 25,99
Aug, 8 23,96 31 25,27 19 25,91
20 24,22 Aug, 7 25.36 26 25.86
26 24,31 15 25,48 July 3 25,81
Sept. 1 24,44 22 25,57 11 25,78
9 24,58 29 25,66 18 25,75
2 24,64 Sept. 5 25,73 25 25,74
18 24,78 12 25,80 Aug, 1 25,72
24 24,89 20 25,91 8 25,71
28 24,99 28 26,05 15 25,75

Oct, 5 25,13 Oct, 18 24,64

9 25,60 27 26,31

16 25,70 Nov, 8 26,45

Water levels in five observation wells in Virginla near Washington, D. C.,

and weekly precipitatlion at the Weather Bureau in Washington

(The water levels are given in feet below the measuring points)

"Precip~
Date Ross Bacon Halls Bell Swart itation
Hill (inches)
1931
Aug, 22 25,67 22,60 cvoee seve
29 25,54 22.756 casee 1,00
Sept. 5 25,40 22,80 ceves .17
12 25,31 22,86 ceens 09
19 25.26 22,95 cocoe 16
26 25,23 22,99 evens 2,37
Oct, 3 25,22 22,17 34,0 .00
10 25,27 23,13 33,97 o34
17 25,20 23,20 34,45 38
24 25.256 23.26 34,52 Trace
31 25,28 23,33 34,58 «56
Nov. 7 25,37 23.40 34,61 Trace
14 25,43 235,44 34,72 03
21 25,50 23,49 34,73 o4l
28 25,55 23,52 34,79 .18
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lower than the highest stages in the preceding year, because of the rel-
atively low precipitation from the autumn of 1933 to the summer of 1934,
which resulted in only moderate rise in the normal recharge period of

The record monthly rainfall of 17.45 inches in September 1934
As a result of light

1933-34,
caused a rise of 3 to 5 feet in the water levels,
precipitation in October and November 1934, there was a sharp decline of
the water level in the Ross well, but the water levels in the Halls Hill
and Bacon wells remained nearly constant, The water levels rose further
during the recharge period Ain the spring of 1935, with the result that
high stages were reached -- in the Bacon and Ross wells essentially the
same as in 1933 but in the Halls Hill well about 2.5 feet higher, The
water levels began a gradual decline in April 1935, and in response to
relatively droughty eonditions they contimued to decline until the follow-
ing November except for a small rise in September., The year 1935 ended
with the water levels only slightly above the lowest stage of the year and
considerably lower than at the beginning of the year.

In the following table are given the highest and lowest stages of the
water levels in each year of record in the Bacon, Halls Hill, and Ross
wells, and thelr water levels on January 1 of each year., The depth to
the water level on Jarmuary 1 was interpolated in some cases from the

measurements immediately preceding and following that date,

Summary of water levels in the Bacon, Halls Hill, and Ross

observation wells, in Virginia near Washington, D. C,

Depth to water Extreme water levels during year Annual

level on (feet below measuring point) precip-

January 1 itation
Year (feet below at Wash-
measuring point) Highest Lowest ington,

« Co

Halls Halls Halls ( inches)

Bacon Hi1ll Rogs [Bacon Hill Ross | Bacon Hill Ross

1928 ..eee ceees eneee seaes eeere ecssel 43,40
1929  cieee eneee 24,70 22,63 o« 25,70 39,41
1930 cseee eesee 25,85 23,68 « 26,74 21.66
1931 seeee  seses 26,77 25,20 cesse 26,92 33.42
1932 23,66 34,80 25,46 21,04 34,80 25,47 49,55
1933 15,40 27.70 21,11 17,35 27.70 23,16/ 49.11
1934 16.71 25,25 23,15 17,70 25,86 23,15 51,14
1935 14,73 22,60 20,856 17.47 26,07 23,74 43.53
1936 16,08 24,46 23,45 cecee esces seses| seces

77056 0—36—17
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Water levels in the Ross well, in Virginia near Washington, D. C.,

from June 1928 to August 1931

(The record of this well from August 1931 to December 1935 is given in
the next table, The water levels are given in feet below the measuring

point.)
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
June 12, 1928 23,27 Jan, 7, 1930 25.87 Nov. 15, 1930 26,56
19 23,06 11 25.95 22 26457
July 12 23,50 18 25,87 29 26,63
21 23.80 25 265,74 Dec. 6 26,65
Aug. 4 23,92 Feb, 1 25,65 13 26,69
13 23.44 8 25.27 20 26.72
20 21,94 15 24.90 27 26,74
25 21,90 26 24,68 Jan, 3, 1931 26,77
Sept. 1 22,09 Mar. 29 23.68 Mar. 21 26,92
8 21,95 Apr, & 24,52 25 26,91
15 21.87 12 23,99 28 26,92
Oct, 27 23.14 19 23.78 Apr, 4 26,75
Nov, 3 23.23 27 23.78 11 26,53
Jan, 7, 1929 24,74 May 5 23,77 18 264,36
15 24,82 13 23,90 25 26,29
23 24,92 19 24,04 May 2 26,26
Feb, 3 24,99 27 24,14 9 26,24
7 24,96 June 5 24,33 16 26,23
13 24,94 11 24,45 23 26422
14 24,49 19 24,56 29 26,20
Apr. 10 23.32 26 24,66 June 5 26,10
May 22 22,63 July 6 24,87 12 25499
Aug, 8 23,96 31 25,27 19 25,91
20 24,22 Aug, 7 25.36 26 25.86
26 24,31 15 25,48 July 3 25,81
Sept. 1 24,44 22 25,57 11 25,78
9 24,58 29 25,66 18 25,75
12 24,64 Sept. 5 25,73 25 25.74
18 24,78 12 25,80 Aug, 1 25,72
24 24,89 20 25,91 8 25,71
28 24,99 28 26,056 15 25,73
Oct, 5 25,13 QOct, 18 24,64
9 25,60 27 . 264,31
16 25,70 Nov. 8 26,45

Water levels in five observation wells in Virginia near Washington, D. C.,

and weekly precipitation at the Weather Bureau in Washington

(The water levels are given in feet below the measuring points)

Precip-
Date Ross Bacon Halls Bell Swart itation
Hill (inches)
1931
Aug, 22 25,67 22,60 cenee eres
29 25,54 22,75 vesee 1.00
Sept. § 25,40 22,80 eeess <17
12 25,31 22,86 csees 08
19 25,26 22,95 ceoes 016
26 25,23 22,99 esees 2,37
Oct, 3 25,22 22,17 34,0 .
10 25,27 23,13 33.97 «34
17 25,20 23.20 34,45 «38
24 25,25 23,26 34,52 Trace
31 25,28 23,33 34.58 «56
Nov.e 7 25,37 23,40 34,61 Trace
14 25443 23,44 34,72 <03
21 25,50 23,49 34,73 o4l
28 25,55 23,52 34,79 .18
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Water levels and weekly precipltation - Continued

Precip~
Date Ross Bacon Halls Bell Swart i1tation
Hill (inches)
1931
Dec. § 25,58 23,563 34,8 cecnse cevee 0.48
12 25,59 23,57 34.80 coave vesen 1.15
19 25,63 23,61 34.80 sesee coeee «23
26 25,69 23,66 34,80 cesese ceene 53
1932
Jan, 4 25,26 23,66 34,80 1.35
9 25,47 23,61 34,53 2,57
16 25,05 23,30 34,43 «02
23 24,86 23.07 , 34,23 .07
30 24,72 22,86 33.88 74
Feb, 6 24,60 22,58 33,70 1,80
13 24,27 22,08 33,58 .12
20 24,20 21,74 33,38 «39
27 24,10 21,54 33,19 012
Mar. 5 24,10 21,37 32,90 «83
12 23,91 21,06 32,79 1,52
19 23,64 20,80 32,65 «13
26 23,43 20,47 32,45 1,16
Apr. 2 22,31 19,39 31,88 2.86
9 22,15 19,02 31.74 1.48
16 21,49 18,24 31.40 41
23 21.33 18,10 30.98 .00
30 21,53 18,12 30,76 .22
May 7 21,67 18,09 30,48 1,00
14 21,48 15,40 30,05 2.06 2413 3,38
21 21,04 16,01 29,91 3.83 3.09 .13
27 21,20 16,11 29,70 4,80 3437 «61
June 4 21,45 16.29 29,50 6457 3.656 200
11 21,79 16,48 29.44 6455 3491 «16
18 22,03 16,49 30,22 6433 2.72 2.33
25 22,04 16,08 29,07 7.25 3460 01
July 2 22,15 16,17 28,96 7.84 3464 34
9 22,47 16,38 29,00 7.87 3439 l.12
16 22,66 16,60 28,58 8,77 3.42 .70
23 22,76 16,79 28,90 9.54 4,00 <21
30 22,97 17,04 28,99 10,42 4,15 40
Aug, 6 23,05 17.27 28,92 11.11 4,09 «29
13 23,27 17,50 29,14 11,60 4.10 «59
20 23,41 17.68 29,25 12,38 4,33 .48
27 23,50 17.92 29,33 13,06 4,73 +00
Sept. 2 23,66 18,15 29,46 13,74 4,95 «15
6 23,70 18,27 ceees 13,27 3,88 2,15
10 23,86 18,38 29,71 13,69 4,29 .00
17 23,93 18,54 29,75 14,20 4,59 00
24 24,07 18,77 29,66 14,60 4,75 1,70
Oct, 1 24,24 19,01 30,11 14,93 4.89 «24
8 24,29 19,13 30,03 10,84 3.84 3.98
15 24,36 19,26 30,29 12,51 4,10 +00
22 23,80 19,12 20,98 6,99 3439 2,92
29 23,75 19,14 30,02 9,17 3433 «45
Nov, 5 23,45 18,75 20,86 6,89 3,08 1,84
12 22,16 17.68 29,41 3451 2463 2,76
19 21,86 17.29 29,20 2,03 2,74 1.83
26 21,62 16,61 28,84 4,13 2,78 +05
Dec, 3 21,78 16,55 28,68 5,03 3.05 00
10 22,06 16,61 28,59 5457 3420 41
17 22,20 16462 ceses 5.51 2,96 1,41
24 22,33 16,63 ceses 4,06 2,44 02
0 31 21,11 15430 27,70 1,95 2.26 2,09
1933
Jan, 7 20,91 15433 27,69 2,70 2473 .00
14 21,09 15,33 27459 2,81 279 75
21 21.08 15,34 27,27 2,85 2,57 «33
28 20,73 14,28 26,95 1,76 2.22 2,17
Feb, 4 20,30 14,26 26,74 2,36 2.60 »50
11 20,13 14,13 264,43 2,10 2.57 1,18
18 20,11 13,98 26413 1.92 2.48 16
25 19,79 13.65 25,71 2,15 2.60 77
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Precip-
Date Ross Bacon Halls Bell Swart 1tation
Hill (inches)
1933
Mar, 2 19,89 13,73 PRSI 2,47 2,81 0,02
9 20,14 13,85 eceae 2,25 2.77 .48
16 20,61 14,09 esese 2,41 2,85 55
18 20,37 13,98 24,91 2,41 2.94 «20
25 19.90 13.37 24,62 2,11 2456 1.94
Apr, 1 19.42 13,28 24,02 2,08 2.71 .06
8 1953 13.26 23,70 1,81 2,53 1.58
15 19,17 12.92 23.36 1.95 2464 1,00
22 17.92 12,05 22,64 1.69 2435 2,10
May 2 17,92 12,33 cesan 2.50 3.16 35
6 18,11 12,35 21,66 1.60 2,44 1429
13 17.85 12,23 21427 1.59 2453 1.56
20 174386 11,38 20,81 2415 2,58 1.35
27 17.44 11,72 20,41 2,29 2,80 1.16
June 3 17.97 11,93 20,44 2,36 3,08 55
10 18,57 12,32 20,44 2.41 3.21 1.31
17 18,81 12,62 20,15 2,66 3,09 .88
24 19,36 13.11 20,58 4,04 3463 .47
30 19,49 13,38 20,60 3,07 3,68 1,22
July 8 19,46 Vesese 20,78 3.05 3.52 2.49
15 19.65 14,01 20,90 3463 3461 27
22 19.99 14,38 21,24 4,37 385 .42
29 19,95 14,53 21,48 2,30 3425 3453
Aug. 5 20430 14,85 21,55 3493 3.74 .16
12 20,43 156,07 21,69 4,56 3457 91
19 20,74 15433 21,93 5423 3.83 «65
26 18,63 13,08 21,55 2427 2,85 7.99
Sept. 2 18.85 13,45 21.83 2,80 3.13 «20
9 19,18 13,72 21.80 3.21 3,36 63
16 19,68 14,02 22,03 1495 2,50 1.27
23 20,20 14,39 22,31 3.34 3,33 «16
30 20,64 14,74 22,87 2,46 3425 «56
Oct, 7 20,70 14,91 22,52 2466 3431 1,18
14 21.22 156.27 23,07 2,91 3,19 33
21 21,42 15,45 23,32 271 3.24 .98
28 21,51 15,55 23,38 3.38 3440 »10
Nov. 6 21.65 15,67 23,52 2,77 2,97 64
13 21,74 15,79 23475 3.53 3.36 .09
18 21,90 15,89 23,94 3.79 3436 »11
25 22,37 16,13 24,45 4,27 3.46 .00
Dec, 2 22,53 16,25 24,69 4,53 3.53 .11
9 22,64 16,38 24,89 4,59 3.42 «21
16 22,78 16457 25,14 4,76 3433 26
22 22,77 18458 25,18 316 3,06 1.17
29 23.16 16.80 cvese 4,15 3439 79
1934
Jan. 5 22,95 16,69 25.26 1.87 2,69 99
11 22,51 16.50 25,59 2.50 2,96 .12
20 22,66 16,60 26486 323 3.39 +15
27 22,48 16,60 25466 2,61 3425 «68
Feb, 3 22,77 16,76 ceoes 3,60 3439 86
10 22,99 16,94 csves 3.96 3.48 .11
17 23,06 17,03 cvsen 4,15 3443 .02
24 23.04 16.95 esien 3.00 3.12 »87
Mar., 5 21,97 16409 25,56 1440 2429 1,87
10 21,56 15,94 eesse 1.58 2463 1.17
17 21,21 15,73 25,21 2,01 2,98 #01
24 21.23 15,76 24,98 2,24 312 66
Apr. 3 20,46 14,98 24.38 l1.82 2,78 1.87
7 20,19 14,86 coese 1.79 2,82 .22
18 20,28 14,67 23556 1.55 2,51 1,73
21 20,05 14,48 23,32 1,81 2,83 06
29 ceene 14,62 23420 2,23 3436 «26
May 5 20,05 14,42 22,63 2423 2,94 1.00
12 20,560 14,58 22,61 1,91 3,30 .48
19 20,70 14,68 22,50 2420 3e44 »70
26 20,86 14,81 22,38 1.68 csnve 1,64
June 2 20,96 14,99 22445 2.66 350 15
9 21,17 15.26 22,61 313 3.70 #5650
16 21,33 15,48 teses 3.7 3.84 43
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Water levels and weekly precipitation - Contimued
Precip~
Date Ross Bacon Halls Bell Swart itation
Hill (inches)
1934
June 23 21.55 15675 22,69 1,76 3,42 1430
30 21,70 16,04 22,99 380 4,05 «64
July 7 21.92 16.38 23.19 4,50 4,05 12
14 22,04 16455 23,33 5,33 4.30 07
21 22,33 16,89 23,68 643 4,52 09
28 22,53 17.14 23.96 736 4,06 «63
Aug, 4 22,71 17432 24,26 8,07 3.88 2.24
11 22,88 17450 24,53 8,76 3.74 87
18 22,73 1735 24,73 5e71 2,96 3.22
25 22,88 17 .46 24,89 7403 356 +80
Sept. 1 23,01 17 463 25,22 7«32 3.82 .00
8 22,39 17,69 24,79 3.19 2,74 5439
15 20,18 17,64 24,95 2000 2,65 6,01
22 18.18 15.54 23,71 157 2423 4.16
29 18,07 15,15 2349 2.48 2,92 «83
Octs 7 17.70 14,48 22,88 1.74 2,59 1.60
13 18,47 14,58 22,64 2,66 3419 .
20 19.04 14,68 22,54 3425 3.82 01
27 19,40 14,75 22,35 3.45 3.34 .20
Nove. 3 20,09 14,98 22,67 3.85 5,37 .12
10 20,40 15,10 22,76 371 3432 «37
17 20,88 15429 23,01 4.09 3,39 <00
24 21,18 15,45 23,10 3466 2,75 1.11
Dec., 1 20,72 15,11 22,96 1.26 2,06 315
8 19,97 14,56 22,69 2.16 3.01 1,31
15 20,49 14,73 ecece 2448 3418 #11
22 "20.46 14.68 22,75 2,01 2,89 97
29 20,42 14,69 22,52 1.88 2.91 o34
1935
Jan, & 21.05 14.93 esece 2429 3.15 «56
12 21,09 14.61 22,70 24,02 2,83 36
19 21,30 14,58 cceve 2409 2,88 «97
26 19.25 12,46 covee 1.70 2435 3467
Feb, 2 19,02 13.28 ceees 1.87 2,71 .
9 19,06 13.45 21.15 1.79 2.73 «16
16 18,47 12,51 21,37 1,48 2,31 #79
23 18,40 12,50 20,05 177 2465 «30
Mar, 2 18,47 12,26 19,77 1,64 2,48 l.12
9 18,98 12,48 vecoe 1.85 2,73 «18
16 17.80 11,56 18,81 1.71 2,43 1.96
23 1797 11.83 18,70 1.87 2,71 ;2
30 18.47 12,05 18,67 1.98 2.89 34
Apr, 6 18,61 11.99 18,54 1.87 2474 oel5
13 covee 11,88 17,84 1.63 2.36 2,66
20 17,47 11.27 17.74 1.95 2477 01
27 17.92 11,563 17.76 2.14 312 25
May 4 18,57 11,87 17.97 2415 313 48
11 19,01 12.17 18,17 2419 3.09 5:21
18 19,33 12,47 18,33 2453 3.34 .66
25 19.74 12,80 18,63 2447 3.24 82
June 1 20,16 13411 18,95 2433 3,19 1,06
8 20,41 13.44 19.22 3,20 3.42 1.67
16 20,47 13,63 19,36 1.93 2,74 1.08
22 20,67 13,90 19,62 3041 3443 «63
29 21,04 14,28 20,10 4,26 3478 +05
July 6 21,29 14,57 20,34 4,86 3479 «02
13 21,57 14,90 ceces 5,68 3.90 1.39
20 21,86 15.26 21,19 6+66 4,07 16
27 22.11 15,568 21,54 7455 4,18 67
Aug, 3 22,24 15,90 21,78 8.46 4.46 «06
10 22,48 16,17 22,20 8,98 4,04 «70
17 22,71 16.44 22,60 9,40 4,35 .11
24 22,89 16,68 22,91 9,28 4,28 1.44
31 23.06 16,93 23,35 9.88 4,56 00
Sept, 7 22,37 164,22 23429 2438 2465 7419
14 22.27 16,12 23.32 4,07 3431 +«52
21 22,36 16,15 2336 5.10 3450 001
28 22,67 164,29 23.53 571 54623 «46
Octs 5 234,00 16456 23.96 625 3.60 «25
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Preclp-
Date Ross Bacon Halls Bell Swart itation
Hill (inches)
1935
Oct, 12 23416 16,70 24,11 6435 3¢50 0,34
19 23.27 16,86 24,25 6481 3461 00
26 23,44 16,99 24,55 6.78 352 43
Nove. 2 23459 17,02 24,73 4,84 3423 1,74
9 23,74 17,09 24,96 5.10 3415 «56
16 R3469 17,04 25,07 3431 3408 1.43
23 23.29 16,45 24,83 2.83 3,13 1,05
30 23420 16,31 24,69 1,70 2,87 «99
Dec. 7 23,23 16431 24,81 3.45 3433 <01
14 23,20 17,43 24.68 1,97 2,62 77
21 23,18 17.62 24,32 3.00 3e24 11
28 23.34 17,58 24,46 3457 332 «39
1936
Jan, 1 23.45 17,52 24,55 3,73 3415 75




WASHINGTON
GENERAL SUMMARY

In Washington there has been no continuing regional program for the
determination of ground-water levels; rather, as in Oregon, determinations
have been made for a year or two in a few widely scattered districts and
then discontimued, There is no current program for water-level measure-
ments in the State by the United States Geologlcal Survey or any cooper-
ating agencies except in the Palouse River area of the United States Soll
Conservation Service.

(:al]nnsl 1ists single measurements of depth to water in 44 wells in
east-central Washington, as follows: In the Connell-Rltzville district,
30 wells that range in depth from 110 to 674 feet and 1n submergence from
14 to 293 feet; in the Hartline district, 10 wells that range in depth
from 137 to 293 feet and in submergence from 14 to 200 feet; and in the
Quincy district, 4 wells that range in depth from 194 to 330 feet and in
submergence from 4 to 140 feet, These measurements are listed to whole
feet; it is Inferred that they are based on reports by drillers. No al-
titudes with respect to sea level are given.

In his report on ground-water conditions in south-central Washington,
War;!.ng2 compares water levels in nine wells in the Sunnyside district of
the Yakima Valley in the years of drilling, 1890-1900, and again in 1902,
The earlier measurements are given to whole feet, the later measurements
to the nearest half foot, Waring also lists single measurements of depth
to water to the nearest whole foot in 50 wells in the surrounding region.
Theae range in depth between 14 and 1,101 fest end in submergence from
leas than 1 foot to 532 feet.

Schwennesen and Meinzer,5 in their investigetlon in the Quincy Val-
ley, in central Washington, ascertalned the depth to water at about 250
widely distributed polnts, at most of which it was accurately measured
in wells, Where measurement was not possible, reports werse obtained from
woll owners, drillers, and other rellable persons. These data have not

been published but are on flle in the Geologlcal Survey office in Washing-

1 Calkina, F, C., Geology and water resources of a portion of east-
central Washing-i.onz U. 8. Geol, Survey Water-Supply Paper 118, pp. 71-72,
76-77, 1905.

5 Waring, G. A., Geology and water resources of a portion of south-
central Washington: ﬁ. S. Geol, Survey Water-Supply Paper 316, pp. 27,
44-45, 1913.

3 Schwennesen, A, T.,, and Meinzer, O, E,, Ground water in Quincy
¥g;%ey, Washington: U. S. Geol. Survey Watsr-éupply Paper 4256, p. 145,
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ton, D, C. The ground-water levels with respect to sea level are

shown 1n Water-Supply Paper 425 by a contour map on a scale of 1:1,000,000,
The cooperative Investigatlion of ground-water condltions in the

Walla Walla Basin that was made in 1932-33 involved about 400 determina-

tions of ground-water levels in that part of the basin that lies in

Washington. The data, which have been released to the public ,4 comprise

twice-monthly determinations in 32 wells and twlce-weekly determinations

in 1 well that was equipped with a float gage for observation by the

owner, The wells range in depth from 8 to 137 feet, but only two exceed

50 feet, No water-level measurements have been made since 1933,
PALOUSE RIVER AREA OF SOIL CONSERVATION SERVICE

An observation-well program was started along the South Fork of the
Palouse River, in Whitman County, Wash., and Latah County, Idaho, during
the fall of 1934 by the (eologlical Survey in cooperation with the Soil
Conservation Service. A total of 28 wells have been measured, 1 of which,
however, has been aba.ndoned; and 5 are either being used for water supply
or are occaslonally affected by flood water., Records on the other 22 wells
are given in the following tables. Eighteen of these wells are in Washing-
ton, and 4 are in Idaho., Of the 22 wells 14 (1, 2, 4, 5, 7, 12, 18, 19,
20, 20a, 21, 24, 35, and 36) are dug, and 8 (6, 11, 23, 26, 27, 31, 32,
and 37) are bored, The dug wells are all cased with brick except well
20a, which is cased with wood; the bored wells are all cased with pipe
except well 31, which is cased with tile., The wells range in depth from
12 to 39 feet, Most of them penetrate the so-called Palouse soll, which
is a wind-blown silt, the underlying bedrock being basalt. They are
esgsentially water-table wells, and none of them are affected by heavy
withdrawals. The depths to the water levels in the different wells range
from about 2 to 30 feet,

The measurements of depth to water level are made in each well from
an established measuring point, which as a rule 1s the top of the casing,
but if there is a pump on the well it is the top of the pump base. Bench
marks have been established near each well, and the messuring points have
been instrumentally tied to them. About 1,400 measurements have been

made on the 22 wells from the beginning of the program to January 1, 1936;

4 Piper, A, M,, Robinson, T. W., and Thomas, H, E.,, Ground water in
the Walla Walla Basin, Oregon-Washington: U, S, Geol, Survey typewritten
report, released to the public Oct, 30, 1933.
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of these, 1,150 were made during 1935, glving an average of 52 measurements
to the well for the year. Only the records of measurements that were made
nearest to the flrst of each month are given in the following table, The
method of expressing the results of the measurements 1s explained in the
introduction of this report. Two water-stage recorders have been used in
this area since the beginning of the program, One of them has been in
continuous operation on well 20; the other has been stationed for shorter
perlods on four of the other wells.

The water levels 1n all the wells had an average helght above the
arbitrary datum planes of 8.60 feet on November 5, 1934, when the first
measurements were made 1n this area, They rose on an average l.4 feet
by January 1, 1935, and an additional 2.8 feet during Jamuary, and con-
tinued to rise gradually untll about the end of April, when the highest
average stage for the year was reached., About May 1 the average helght
of the water levels was 13,72 feet, which was 3,72 feet higher than it
was at the beglnning of the year., The water levels declined an average
of 5,47 feet from about May 1 to about October 1, when they were at the
lowest stage for the year., At the end of 1935 they stood at an average
of 9,06 feet, which was 1,42 feet above the low stage about October 1 and

0.94 foot below the average on January 1, 1935,

Wells in the South Fork area of the Palouse River,

in Washington and Idaho

(The depth to the water level given in the next to last column is the
depth below the measuring point on Jan. 1, 1935, The helght of the
measuring point, given in the last column, is 1its height with reference
to the arbitrary datum,)

Depth ~ Helght

to of
Well Owner and location Depth  Dlameter water measuring
no. (feet) (inches) 1level oint
(feet) feet)
1 T. Griffin, NEANWiSW: sec. 18,
T. 14 N., R, 45 E. 18 vess 7.50 17.50
2 A. Luck, WiSWANE} sec. 19,
T. 14 N., R, 45 E, 30 48 9.40 19.40
4 Mrs., Strevey, NWLSWiNWL sec.
27, T, 15 N., R, 45 E. 39 vees 25,70 35.70
5 T, Pritchard, NWiNE% sec,
28, T. 15 N., R. 45 E. 10 vove 2,60 12,60
6 =< O'Donnel, NWiNW} sec, 19,
T. 15 N., R. 46 E, 18 1.5 10.20 20,20
7 C. Stirewalt, NWiSEZ sec. 20,
T. 15 N., R, 46 E. 15 veee 8,30 18,30
11 U.S8.G.S., SEINWLSE} sec. 25,
T. 15 N., R, 45 E. 15.8 1.5 5,40 15,40
12 G. Mix, SE. corner NELSWL
sec, 1, T, 39 N,, R, 6 W, 22 coss 15,70 25,70
18 F, Druffel, center E} NW3SWi
sec. 3, 1. 13 N,, R. 45 E. 15 cere 7.80 17.80

19 A. Shriver, SEISW; sec, 7,
T. 14 N., R. 46 E. 12.5 cees 9.20 19.20
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of the Palouse River -~ Continued

Depth Helght
to of
Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) level oint
{feet) feet)

20 W. Benedict, NE, corner

SWiSE} sec., 24, T. 14 N,,

R, 44 E. 26 csee 12,00 22,00
20A do. 12 cese 3.00 13.00
21 J, E, Woods, center E} NW}

sec. 32, T, 14 N., R, 46 E. 20 cseo 6,00 16,00
23 . U.8,G.S., NW~SW—SW sec, 11,

T. 14 XN, R. 45 E. 15 1.5 8,00 18,00
24 C, J, Bowers, NE, corner

NELWWE sec. 7, T. 14 N.,

R. 16" E. 15 cevo 2045 12,45
26 A. Snow, NWINW}SE: sec. 30,

T, 39 N,, R. 5§ W, 31l.1 cese 20,20 30,20
27 -- Laney, SWiSWINE: sec. 17,

T, 39 N R. 5 W 363 eevo 7.80 17.80
31 W, Buttler, NWLNWlNE sec, 35,

T, 40 N., R. 5 W. 24 eves 3,49 13,49
32 TU.S.G. s., center of N, line,

SWiNE%} sec. 10, T, 39 N,,

R, 5 W, 21,5 1.5 18,40 28,40
35 R. Barr, center SW% sec. 17,

T, 156 N,, R, 44 Ei 27 cess 15,45 25,45
36 School district SEzSWENWE

sec. 17, T, 15 N,, R. 44 E. 18 cees 6,48 16,48
37 TU.S,G.S. SE. corner NEZ

sec., 5 T. 40 N., R. 45 E. 20 1.5 12,00 22,00

Water levels in wells In the South Fork area of the Palouse River,

in Washington and Idaho, in feet above the arbitrary datum

Date 1 2 4 5 6 7 11 12

1934
Nov, & 8.67 4,47 9,40 coeens eeeee 9.48 ceose 10,12
Dec, 6 8.81 7.56 9.37 cesee ceece 9.22 evsoe 9.56
Dec, 29~

Jan, 3 9.83 9.77 10,02 veeee 10,02 9.90 9.97 9.87

1935
Jan, 29-30 11,24 13.06 11,36 9.88 13.12 11.49 10.86 16,81
Feb, 25-27 11.156 12.69 11.63 2.80 14,23 11.60 10,73 18,70
Apr, 1-3 12,15 13.36 12.10 9.83 15,07 12,48 11.23 21,46
Apr, 29~

May 1 11.54 13,16 13,40 g.72 15,64 12,66 10,60 21,70
May 27-29 10,19 11.75 13.18 9.56 12,58 11.59 9,70 20,37
June 25-26 9,78 10,36 11.81 9.44 8.80 10,94 8.91 18.91
July 29-30 9,32 689 10,52 9,38 5,90 10.45 7.83 16,34
Sept. 3-4 8,77 1,68 9.53 9445 4,24 10.16 7.06 13.07
Sept,30-

Oct. 2 8,59 <50 9.38 9.46 3.61 9,94 7.10 11.46
Oct, 28-30 8,63 3.28 2.59 9,51 3.92 10.07 7.51 10.56
Dec, 2-4 8.53 6428 9.58 9.52 3.59 9,53 7.61 9.56
Dec, 30-

Jan, 2 8,85 9.30 9.72 9,66 3.73 Q.65 7.88 9,33
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Water levels in wells in South Fork area of Palouse River - Continued

Date 18 19 20 20A 21 23 24 26

1934
Nov., 5 ceeoe 9.16 coons ceces ceees . 939 evoes 9460
Dec, 6 srene 9,40 ssees seoss cesen 967  eeens 9420
Dec, 29-

Jan, 3 10.07 10,00 9.92 9.78 veses 10,14 10,00 10,00

1935
Jan, 29=-3C 12,33 12,95 17.40 10,60 11.45 13.11 10,07 23.29
Feb, 25-27 13,06 13,00 17,33 10,55 10,72 12,33 9.95 18,93
Apr. 1-3 14,08 13,82 18,42 10,57 11.50 14,04 10,03 20,40
Apr, 29-

May 1 13,43 13,35 17.55 10,45 11,70 12,70 9.90 21,40
May 27-29 11,81 11.82 15.41 10,10 10,47 1l.46 743 16,68
June 25-26 10,54 10,57 11,62 9,78 9.48 10.03 6497 13,03
July 29-30 8,50 9,10 6,65 9485 8.44 8,90 5,73 11.95
Sept. 3-4 7.24 8.16 3.94 9,69 8,15 7.18 4,91 11,45
Sept.30-

Oct. 2 7407 797 3.67 0,87 8,13 7.02 4,55 11,01
Oct, 28-30 7.93 8,07 5,78 10.17 8,25 7.96 4,59 10,82
Dec, 2-4 8,70 8.29 7 .64 10.26 8.34 8,35 5,03 10,38
Dec. 30~

Jan, 2 9,76 8,70 11.25 10.82 8,67 8463 9.75 10,67

Date 27 31 32 35 36 37 Average

1934
Nov., & csase 6.21 cesne 8,47 9.65 esses 8.60
Dec. 6 cecse 6462 esece 8,90 9,74 ceses 8.91
Dec, 29~

Jan, 3 9.99 9.96 9,94 10,05 10,04 cscee 9.96

1935
Jan, 29-30 12,52 10.86 10.10 11,39 12437 14.06 12,74
Feb, 25-27 12,29 10,58 14,05 11,77 10,89 15,93 12,81
Apr., 1-3 13.35 10,74 15.83 12,83 11.18 16469 13,69
Apr, 29-

May 1 13.65 10,79 17.14 13.95 10,57 16,85 13,72
May 27-29 12,22 9.89 16,60 13.50 9440 15433 12.27
June 25-26 10,93 8.70 14,69 11,34 9434 13.97 10,90
July 29-30 9,42 6.95 13,04 7.99 9,26 soeee . 9416
Sept. 3-4 8.08 5.82 12,07 743 9.29 9.75 8,05
Sept .30~

Oct, 2 6099 5.19 11.28 7«39 D32 84,73 7.64
Oct, 28~30 683 5.28 11,40 8.15 9,49 8,68 8,02
Dec. 2-4 6492 5,59 10,33 8.52 9.35 8.93 8.22
Dec, 30-

Jan, 2 7.08 6,04 10.19 10.21 10,01 9,51 9.06




WISCONSIN

CENTRAL AND NORTHEASTERN WISCONSIN

The Wisconsin Conservation Department, in connection with an in-
vestigation of the shallow ground-water resources of the Forest Protection
Districts, installed four observation wells in 1935 and began periodic
measurements on the water levels in them., The United States Geological
Survey has cooperated only informally in this project.

The wells are in Langlade, Oneida, and Marionette Counties, in the
northeastern part of the State, and Adams County, in the central part.
They are equipped with float-tape gages, which are read daily by local
observers,

In this report the daily record, supplied by G. T. Owen, of the
Conservation Department, is given for the Adams County well, on which
measurements were begun September 12, 1935, This well is at the district
ranger station at Friendship, in the NWi sec, 8, T. 17 N,, R. 6 E., sbout
956 feet sbove sea level, The well is 8 inches in diameter and 24 feet

deep and obtains its water from glacial drift. A log of the well follows:

Thickness Depth
(feet) (feet)

Sand and rock fill 2 2
Peat and muck 2 4
Dune, alluvial, and lake sand 7 11
Laminated glaclal-lake clay 5 16
Glacial-lake sand 4 20
Laminated glacial-lake clay 4 24

The measuring point on the well is the pointer on the float-tape
gage, 4.6 feet above the land surface, The depths to the water level
have been converted to heights above an arbitrary datum, the datum se-
lected being 10 feet below the water level on September 12, 1935, The
depth to the water level below the measuring point on that date was 13.63
feet,

Dailly records of the precipitation have been obtained from a rain
gage 30 feet from the observation well, Daily water levels, expressed in
feet above the arbitrary datum, and the daily precipitation for the period
from September 12, 1935, to January 1, 1936, are given in the following
tablet
264
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Daily water levels in an observation well and daily precipitation
at Friendship, Adams County, Wls.

Water Precip- Water Precip-~ Water Precip-
Date 1level itation Date 1level 1tation Date 1level itatlon
(feet) (inches) (feet) (inches) (feet) (inches)
19356 1935 1935
Sept.12 10,00 Hect, 18 Q.47 0.18 Nov. 23 9.25 eeee
13 10,00 19  9.53 cess 24 9,25  cees
14 10,05 20 9.49 sese 256 9439 cees
15 9.98 21 9,61 .06 26 9.26 seen
16 10,02 22 9.43 .02 27 9,54 0.43
17 10,01 23 9.38 .10 28 9.51 a .30
18 9.96 .... 24 9,42 cose 29 9.48 cove
19 10,06 0,89 25 9.38 cose 30 9.56 cece
20 10,20 +48 26 9.37 Trace Dec, 1 9,47 sose
21 10,20 Trace 27  9.43 cese 2 9.47 cene
22 10,18 cese 28  9.43 cecne 3 9,54  ceee
23 10,10 ceee 29 94,37 Trace 4 9.46 Trace
24 10,10 cese 30 9.35 31 5 9.49 coee
25 10,04 cece 31 Q.36 22 6 9.45 Trace
26 9.96 Nov. 1 9435 eses 7 9.48 15
27 9.83 2 9435 ceee 8 9.46 cene
28 9493 3 9.61 9 9.50 sece
29 9.85 4 9.61 10 9.45  .ese
30 9.90 5 9,61 1 9,45 eeve
Oct. 1 9.47 6 9,60 12 9.42 ceee
2 9,70 7 9.82 13 9.36 ssss
3 9.72 8 9,71 14 9.31 .10
4 9.57 9 9.80 15 9,31 .02
5 9.51 10 9.81 16 9.28 eoesn
6 9.45 11 9.69 17 Q.34 cece
7 9.51 12 9459 18 9.30
8 9.54 13  9.57 19 9,30
9 9.51 14 9453 20 9.14 a .03
10 9.52 15 9449 21 9.16 sece
11 Q.45 16 9.61 22 9,20 a .08
12 9.45 17 9.54 23 9.09 a .12
13 9.49 18 9,58 24 8.99 a .05
14 9.48 19 9.58 25 8,97 a .22
15 9443 20 9.45 1936
16 9,43 21 9.45 Jan, 2 8,97 &g .04
17  9.44 22 9.17
& Snow,

COON CREEK AREA OF SOIL CONSERVATION SERVICE

An observation-well program was started in June 1934 in the Coon
Creek area, in Vernon, Monroe,'and La Crosse Counties, Wis., by the
Geological Survey in cooperation with the Soll Conservation Service as
part of a national soil-conservation program., Water-level measurements
were begun on 15 wells, 1 of which has since been abandoned,

The wells range in depth from about 13 to 182 feet, Some of them

' end in alluvium or other surficial deposits, and others in dolomite or
sandstone of early Paleozolc age. Six of the wells (1, 4, 6, 10,-12, and
13) are bored wells, and two {3 and 5) are drilled wells; these eight are
cased with galvanized pipe. Three (7, 8, and 9) are dug wells and are
cased with loose rock or sandstone. Information is not avallable as to

the type and casing of wells 2, 11, and 14,
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The wells are not affected by heavy withdrawals, The depth to water
level in the different wells ranges from about 6 to 110 feet, Most of
them are essentlally water-table wells, but some of the deeper wells are
known to have distinct barometric fluctuations and are probably artesian.
The measurements of the depth to water level are made in each well from a
definite measuring point, which 1s generally the top of the casing or the
edge of a hole ln the floor of the platform. Bench marks have been estab-
lished near each well, and the altitude of the measuring point has been
instrumentally tled to them., A total of 1,245 measurements were made from
the beglnning of the program to January 1, 1936, of whlch 770 were made
during 1935 -~ an average of 51 measurements to the well during the year.
Only the records of measurements that were made nearest to the first of
each month are glven 1n this report. The method of expressing the results
of the measurements ls described in the introduction. Water-stage re-
corders have been 1n operatlon on wells 7 and 8 since the beginning of
the program,

The severe drought culmlnated in this area in May 1934 and was ef-
fectively broken In June or July. The preclpltatlon recorded at La
Crosse was 3,56 inches in June, 8.27 in July, 1.90 in August, 9.04 in
September, 2,38 in October, 7.0l in November, and 1,12 In December, Thus
in splte of the deficlency 1n the flrst 5 months of the year, the annual
preclpltation was 6,92 lnches above normal,

In the first 4 months on well observations, from July to October
1934, the water levels fluctuated through only a small range and showed
1little tendency elther to rise or to fall, Doubtless a large part of the
precipltatlon was required to restore depleted soll molsture and to sup-
ply the demands of vegetation during the growing season. However, about
enough water apparently penetrated to the watker table to replace the
ground water lost by effluent seepage and transpiration. The heavy rains
in November produced a moderate rise in most wells, but there was a gen-
eral decline 1ln December, with the result that on January 1, 1935, the
average of the water levels was not far from the average at the beginning
of the observatlons,.

The preclpitation in the winter of 1934-35 was not far from normal.
The water levels dld not change mmuch until early spring, when there was
a notable rlse in the shallow wells and an average rise 1n all wells of
more than 2,5 feet. From May to October 1935 the rainfall at La Crosse
was greater than normal in all except one month, and the total in this

6-month perlod was about 11 lnches above normal. Consequently there was
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considerable recharge during the period and the water levels were in gen—
eral well sustained., At the end of 1935 the water levels in a few of the
wells were distinctly higher than at the beginning of the year, but in
most of the wells there was no considerable net rise or fall,

The relatively deep observation wells did not fluctuate as much as
the shallower wells. The water levels in wells 8 and @, both of which are
a little more than 50 feet deep, did not rise notably in the spring of
1935 but tended to rise gradually during the summer, and each showed a
small net rise for the year., The water level in well 5, which 1is 182 feet
deep, showed fluctuations of only small range, which were probably due
mainly to changes in atmospheric pressure, It did not respond to precip-
itation or to the spring thaw, but on the average stood more than 6 inches
lower in 1935 than during the period of record in 1934,

Wells in the Coon Creek area, in Vernon, Monroe, and

La Crosse Counties, Wis.

(The depth to the water level given in the next to last columm is the
depth below the measuring point on Jan, 1, 1935, The height of the
measuring point, given in the last colum, 1s its height with reference
to the arbitrary datum.)

“Depth ~ Helght

to of
Well Owner and location Depth  Diameter water measuring
no. (feet) (inches) 1level oint
(feet) %reet)
1 Ed Clements, SEjNE} sec, 22,
T, 15 N., R, 5 W. 13.5 7 6,32 16,32
2 Joe Anderson, SEXSE: sec. 34,
T. 15 N., R, 4 W, 20 6 18,30 28,30
3 Anton Bekkum, NE4NE} sec. 12,
T, 14 N., Re 5 W, 21,7 645 18,16 28,16
4 Albert Storbakken, NEINEL
sece. 14, T, 14 N, ¢ 5 We 20,7 4.7 14,00 24,00
5 John Bakkestuen, SWASWE
sec. 15, T. 14 N., R. 5 W, 182 6 106,25 116.25
6 Ole Olson, NE}SEZ sec. 7,
T, 14 N., Re 5 W, 21,3 4 14,07 24,07
7 A. Michel, SWx sec. 36,
T, 14 N., R, 6 W, esoeo 48 15,06 25,08
8 C. Stylen, SEZNE} sec. 26,
T. 14 N., R, 7 W, 54,7 30 52,11 62.11
9 F. Lenser, NWiNE} sec. 14,
T, 14 N,, R, 7 W, 52 48 51,00 61,00
10 Dennis Shea, NWiNW: sec. 5,
T. 15 No, R, 3 W, 15,3 7 11,45 21.45
11 John Sullivan, SWiNE} sec, 27,
T, 16 N., Ra 3 W, 11.5 6 8.77 18,77
12 Melvin Olson, SE3NE% sec. 32,
T, 16 N,, R, 4 W, 3249 [ 28,79 38,79
13 W. W. Poss, SEiNW1 sec. 3,
T, 16 No, Re 4 W, 14 8 9.97 19,97
14 Chris Benrud, NEINW% sec. 6, -
T. 14 N., R. 4 W, 25 6 6.86 16.86




